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2-1 Tunorpajusa Mspzatenbctaa Akanemun HaykK CCCP. Mocxga, Ly6nucxnii nep., 10 


Joruane Akayemun nayr CCCP 
1959. Tom 128, Ne 1 


MATEMATHKA 


M. M. BAMHBEPY u H. B. WPATHH 


HEJIMHEMHBIE OMEPATOPbI Vi YPABHEHWS TAMMEPIITEMHA 
B MIPOCTPAHCTBAX OPJIMYUA 


(TT pedcmaeneno akademuxom C. JI. Co6oacecoim 12 V 1959 ) 


1. B HactosujeH paOoTe ycTaHaBJIMBalOTCH HOBbIe TeOPeMbI CYLULeCTBOBA- 
HHA H CHHCTBEHHOCTH pellleHHA HeIHHeEWHOTO ypaBHeHHA 


u(x) =| K(x, 9) g (u(y), ») dy=Tu, (1) 
B 


TaK%Ke TEOPeMbI CYILECTBOBAHHA COOCTRCHHBIX yHKWHH onepatopa Tam- 
MepuiteiHa I’ B mpoctpaHcTBax Op.suua. 

OcHoBHoe OTMMUHe OT paHee H3BECTHBIX TeOpeM 3aKJIOUAeTCA B TOM, 4TO 
lech He MpeqnodaraetcaA MOIHaA HeMpepbIBHOCTbh JIMHeHHOTO HHTerpasbHOrO 
mepatopa A j 


Av = \ K (x, y) o(y) dy. (2) 
B 

IIpupenem HekoTopble akTbl M3 TeOopHH MpoctpaycTtB Opsnua (? 4), Ko- 
TOpble Mbl pacCMaTpHBaeM B Ooviee OOuIeH TpakTOBKe, MpHHadviexaueh 3a- 
eny (°, °) (cm. Takxe (1°)). Ilycrb HeoTputjatesbHaad PyHKuHA & (§), OM E< ~, 
OTOPpad MOXKET MpHHHMaTb HM OeCKOHeUHbIC 3HaueHHA, He YORIBaeT HM HE OO- 
pallaeTcaA TOKJeCTBeEHHO HH B HYJIb, HH B OCCKOHEUHOCTH, MpHuem — (§ + 0) = 
=o(€) mpu smo6om € TIlonoxum $(y)=0, ecrn OS y< (0) uw O(y) = 
= sup {€:9(€) <7}, ecau y > (0). DynKuua > (y) (coOpaTHaa» K —(§)) OOa- 
WaeT TeCMH %Ke, OTMCUCHHBIMH BbIle, CBOHCTBaMH, uTO Hu o(é). DyHKILHH 


M(w) =\e@ ae N(o )= |code 


Ha3bIBaloTCA B3AHMHO-JONOMHUTECAbBHEMU PyHKUHAMH JOHTAa. 


[Ipocrpanctso Opunua L“(B)=L™ coctout u3 Bcex usMepyMblx na B 
pynKuun u(x), MIA KOTOPBIX 


\ MIk|u(x)\dx < 00 (3) 
B 


pH KakOM-s1HO0 k > 0, cBoeM JIA Kaxk]On u(x) e@L™. Snecb B— MHOxKeCTBO 
KOHEYHOMePHOFO ZSBKJIMIOBa MpocTpakCTBa NOJIOXKHTebHOM (KOHeEUHOK HJM 
JeCKOHEUHOH) Me6eroBol meppl. PyHKuHH u(x), AN KOTOPbIX (3) BLINOJHAeTCHA 
HDA u1060m k > 0, c6pa3syroT NoANpocTpaHcTBo Ly mpoctpancrsa L™, npuuem 
Li, = L™ rorgqa wu TombKo Torga, Korga M (u) koneuwa pH Bcex U HW YyOB- 
merpopset A,-ycnopuio, T. e. M(2u)<CM(u) mpx uSu,>O0, rye 
=const wu u)=0, ecauw mesB=oo. Ormetum ete, uto ecan M (u) 
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KOHeuHa IIpH BCeX UW, TO C TOYHOCTbIO JO SKBMBaJIeHTHOM TOMOOrHH 
(Liy)* = LY. 

2. Mot 6ytem mpeqnonaratb, uro M(u) KoHeuHA MpH BCex U, N(v) 
ymqopsetBopseT A,-ycuOBH HU LMOL: Torna hic fe ae 
ee SO mpHuem L™ nooruo B L2, a L? nanorHo B LY’. Mbt takxe 6y em 
BCIOMy MpelMonaratb, TO oOnepatop A, 3afaHHBH paBeH- 
cTBoM (2), MefictByeT (a CheROBaTebHO, H OrpaHHteHn (%)) 
uz LY p Lig. Ortona caenyer (7), uTO ecuIM cyxKeHHe Ay onepatopa A B Mpo- 
crpaucrBe L? ABJIAeTCA CAMOCOMPsKCHHBIM MOJIOXKHTCJIbHBIM OnlepaTopom, TO 
NOJIOMKUTeMbHLIA KOpeHb KBakpaTHbIt Ay’ u3 Ay orpanuyen u3 L* BL”, uMeeT 
HempeppIBHoe MmpogomKenue A” n3 LY 3 L?u A=A2A". Tipu stom qn 
Beakux v€L2 un wEL’ 6unnuetinplit pyuKuuonal <w, Aj? v> = (A”w, v), 
rye (A“w, v) —cKanapHoe nponsBegenne B L?. 

B cuyuae, korga Ay) KBa3HOTpHuaTeseH (+), MOXHO NoKasaTb (cp. (’)), 
uto A= Ag?|A/* =|A,|" A“, rae Aj?—raapupiii Kopenb KBagparuuti (4) 
u3 Ay; | Ao (* — nonoxutesbublit KOpedb KBagpaTHbIi us | Ao| (Aly | Ao jens 
orpaHHueHHbie onepatoppl “3 L? B py. Ae u | A|*— nponomenua onepa- 
TOPOB Aj? 4, cooTBeTcTBeHHO, | Ao ee OrpaHHueHHble H3 UY pe Lt 

Beroly B JlasbHeliuiemM MbI OyqeM MpefnosaraTb. TO BEMLECTBeEHHAA 
myHKWHA g(u, x), UE(—oco, co), x€B, HempeppiBHaa nO uw NMouTH TIpu 
KaxKJOM X H W3MepHMad NO X MpH KaxKJOM uU, MOpOKMaeT ONepaTop 
Hemuukoro Au=g(u(x),%), MeUCTBYIOMUH U3 Eh tad bs (Heo6xo- 
WuMoe HM JOCTaTOUHOR yCJIOBHe, KOTOPOMY (yHKUHA g(u, X) MoWKHA pH TOM 
YOBJIETBOPATb, YCTaHOBJIeHO HaMH B (°)). Torga motTeHiMam onepatopa A 
uMeeT BH (°) 

2(Y) 
f@)=\dy \ gi, yd, zy) Lv. 
ys ae 


3. Teopema 1. ITycmp Ay —camoconpascenHolli nonooxcumesronoi onea 
pamop, a @ynkyun g(u, x) HeeospacmarolaA no u noumu npu Kaxcdom duKcu- 
posanHom x€B, npuuem 


alg, x) du au? + 6 (x) |u|*+c(x), 
0 


2de 0<al\ Ag <1, 0<a<2, O<O(x)ELY, y=2(2Q—2)2  O<c(x)EL. 
Tozda ypasHenue (1) umeem 6 Ly eduncmeennoe pewenue tuy(x), npedcma- 


1 
eumoe 6 BUDE Uy = Aj? %, 20e v.6H = A” Cin): 
Alia MoKkasaTesbcTBa paccmaTpuBaetca B H dyHKuNoua 


9 (v) = (v, v) — 2f (Af*0), 


KOTOpbI cla6o nMonyHenpeppiBeH cHu3y (°), HM HCNOb3yeTca BapHallHOHHbIA 
metog (*). EquucTBeHHOCTb pelleHHA CylemyeT 43 HeBO3pacTaHua no u (yHK- 
WH g(u, x). 

IIpumMepom dyukunu g(u, x), yOBJeTBopsiowel ycioBHaM Teopemsl 1, 
MOXKET CJIYKHTb g (u, x) = —e”, Korma mesB << co Hu M(u) =e4#—1. 

4. 3yecb MbI Gyqem Mpegqnouarath, uTo onepaTop Ay KBa3MOTpHllaTewen. 
B 9TOM Cily4ae BapHallMOHHBIt MeTOR TakxKe 11, MBOLUT K Ppa3JIM4HbIM Teope- 
MaM © CYINE€CTBOBaHHH M C€MHCTBCHHOCTH peleHud ypaBHenua (1). Ccopmy- 
JIMPye€M [Ba TaKHX TIpeOMKeHHA, B KOTOPHIX m OOO3HaYaeT HAHMeHbIee 
MOJIOMKATEMbHOe COOcTBeHHOe 3HAaYeHHe OMepatopa Ap. 
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Teopema 2. Ecau gynkyua g(u,x) saeanemca neyOoleamoweli no u 
amu npu Kaxdom dukcuposannom x€B, npusem 


\g(, x)do>— w+ b(x)|ul* +e (x), 
0 
e0<a<2,0>b(x)EL", y=2(2—a)4, 05 c(x) EL, mo ypaenenue (1) 


umeem peileHue, npuradrcocawyee npocmpancmey Lh. 
Teopema 3. Ecau noumu npu xaocdom x€B 


gu +0, 2) —g(u, o> — 0%, (4) 


e npoussorbnole u,UE(— co, co), mo ypaexenue (1) umeem @ Lhy edun- 
1 ~~ 
MBEHHOE pellleHUe Uy (Xx), NPeOcmasuMo? 6 BUDE Uy = Aj? Vy UAL Uy =| Ay|” do, 


O€ Uy, WEH =A” (LY). 
IIpu WoKasatepceTBe Teopem 2 u 3 Mbl pacCMaTpHBaem :byHKUHOHaT 


(0) = 2f (To) — ((2))’, 


rye ((v))? =| P,v |? —| P20 |? (cm. (4), erp. 116), a 3a T MoxHo B3ATb AH6O AZ’, 
an6o | Ay |”. 

Ouepuyno, ecau gi (u, x) >2/m nourn np Kkaxtom x€B u mo06om u, 
TO yculoBHe (4) BbINOJIHAeTCA. OTMeTHM elle, YTO yTBepxeHHe TeopembI 3 


COXpaHAeTCA MpH 3aMene HepaBeHcTBa (4) NOAOOHbIM HHTerpaJbHbIM HepaBeH- 
¢TBOM 


\ [g (u(x) + v(x), x) —g(u(x), x)] u(x) dx > al v2(x)dx, u,v Ly. 
B B 


OTMeTHM TakKe, 4TO JIA CYULECTBOBAaHHA pellieHHA YypaBHeHua (1) mocTa- 
TOUHO, YTOOI (4) BINOJHAOCh MpH u = 0. 

5. TeopemMbl, ycTaHOBJIeHHble B MyHKTax 3 u 4, no cBoeH dopMymHpoBKe 
OuIM3KU K CJIeMyIOUleMy Mpeox*KeHuIO, KOTOPOe MOKa3bIBAeTCH C MOMOLIbIO 
Broporo npHxunna Llaygepa (14), ucnomb3yroulero cula6y!o TONMOOrHIO B Cce- 
TlapaOeJIbHOM OaHaxOBOM IMIpOcTpaHCcTBe. 

— Teopema 4. Ecau noumu npu kaxcdomx€B adpo (Kak dynkyua om y) 


K (x, y) & Ly, mo npu Oocmamouno manom || ypaenénue u=MNu umeem 


pewenue uy €Liy. 

OrmeTHM, 4TO yTBepxKqeHHe JaHHOH TeopeMbl COXpaHseTca mpu Goulee 

M 
ca6blx orpaHHueHvax. Mmenuo, 3feCb MOXKHO He TpeOoBaTh, uTOOn! L™ C L?. 
8 M 

Jlanee, RocTaTouxo mpeznosoxKUuTb, uTO A elicTByeT H3 Lis. Lavoe 
patop A u3 L“ 8 Ly, rae M,(u) —oyuxuua TOsra rakaa, 4To jonosmuu- 
TeJIbHaA K Hel dyHKuua N,(v) KOHedHa MpH Bcex vV. 

6. Te xe cooO6paxkeHua, 4TO HM B NpeAbILYULHX NYHKTAaX, NPHBOAAT K pa3- 
JIMUHBIM TeOpeMaM O COOCTBeHHBIX (pyHKUMAX ONepaTopa I’ B npocTpaHcTBax 
Opauua. IIpusegem gpa Takux npeanoxwenua (cp. ('*)). IIpx stom MbI Oynem 
mpeanosaratb, uTo Ay KBa3HOTpHaTeveH. 

Teopema 5. I]ycmo gynkyua g(u, x) nowmu npu Kaotdom uKcupo- 
eaHHom x@B He yOoleaem no u u oOpataemca 6 HY AUWo npu u=O0. 
Toeda natidemca maxoe r > 0, umo, Kakoe Oot Nu OLA eunepOoaoud ((v)) =C <r, 
nopoocdennolti (1) onepamopom Ay, cywecmeyrom Ose cobcmeéenHole ynKkyuu 
onepamopa I, npuxadnercaujue npocmpaxcmey Lin u npedcmasumvle 6 eude 

1 1 1 2 
yu) = Azo, y2 =| Av, ede ((ve)) = ((uP)) =c. Imu cobcmeennote 
QYHKYUU COOMBeMCMEBeHHO OMBeLAIOM NOAOICUMEAbHbLM COOCMB6EHHEIM 3HaA4e- 
| SS ses y 1 (2) 
nuam pl!) = chu, uM> (i = 1, 2). Cpedu cobcmeennorx hynkyul wu) (u u)) 
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uUMeEMCA KOHMUKYYM MAKUX, HOPMbl KOMOPolx 6 Ly (uau L*) menoue npo- 
U3ZBONBHOZO NONOMWCUMENLHOZO 4UCAAQ. eee 
ACESS 
Jia joKa3aTesbCTBa paCCMaTPHBaIOTCA B MpocTpaHcTBe (LC) eS 
0 [Hon A’? (L™)], rue Hy) —upocrpanctso Hysel onepatopa Ao, cmaéo m0- 
7s eee Fs J 
qlyHempeppipubie dbyakunonam 9 (u) = f(A? u) u b(u) =f (|Aol" 4), rpa- 
JMeHTEI KOTOPHIX HEMPepbIBHEI B CHsy HempepbiBHocTH onepaTopa A (°), H 
ucnosb3syeTca Teopema 13.6 us (+). . 
Teopema 6. Jlycmb evinornenbl ycaosua meopemol 5 u caredytouee Oo- 
noanumenoHoe Yycaosue: 
dims; @) =4- co: (5) 
||u||2-+00 
To2da, KaKkoe Ob Hu Gola eunepOonoud ((v)) = Cc, NoposcdenHelti onepamopom Ag, 
cywecmeytom Oee cobcmeennole ~@yxKyuu onepamopa IT, npuxadaescaujue npo- 
1 1 2 
cmpancmey Lhy u npedcmaeumoe 6 eude ul?) = Atv, uP =| A,|"vt?, ede 
((o)) = ((v@))) =c. Amu coOcmeennole PyHKYUU CcoomBeemcméeeHHO OMEe4aroM 


nonowcumenoHeim cobcmeenHoim sHaueHuam pl) = Cc? chu), uM», i= [ae 
Cpedu cobcmeennolx dynkyuti ul (u u®) umeemcn KONMUHYYM MaKUX, HOpMOl 


komopux e L™ u L? 6onwe npouseoAbnoed 4ucAAa, U KOAMUHYYM MaKUX, HOpMel 
KOMOpoLX 6 Mex 9Ke NpoCMpancmeax MEeHbUe NPOUZGONLHO2O NONOIMCUMEeNLHOZO 
4uCAQ. 


MockopckHi COacTHOH Meqarormueckult MHCTHTYT Tloctynuo 
um. H. K. Kpynckoii Li Vel959 


KoctpomckKol rocyapcTBeHHBIM mMeqarorHuecKHH “MHCTHTYT 
um. H. A. Hexpacosa 


UMTHPOBAHHAS JIMTEPATYPA 


1M. M. Bah xnOepr, Bapnaunounble MeTOLbI HCCIEAOBAHHA HEJHHEMEBIX OMepaTopos, 
1956. ? W. Orlicz, Bull. Intern. Acad. Polon., ser. A, Cracovie, Ne &—9 (1932); Ne3—4 
(1936). * A. S3urmyu4Q, Tpuronomerpuyeckue pagp, 1939. 4 M A. Kpacuoe 
cenbekunu, A. B. PytuuyKkuda, Bonykape dyHkunu u mpoctpancrsa Opsuua, 1958. 
5 A.C. Zaanen, Linear Analysis, Amsterdam—N. Y.,1953. §® W.A. J. Luxem- 
burg, Banach Function Spaces, Thesis Delft Techn. Univ. Assen, 1955. 7M. M. Bai a- 
Gepr A. JI. Sereapcecon, JAH, 122, Ne 5.° 755 (1958).. 8. Boi pa cee 
Hayyn. oka. Bric. wkombl, Dus.-matem. wayku, Ne 3 (1958). ® M. M. Batiu6epr, 
HW. B. Uparuun, JAH, 120, Ne 5, 941 (1958), UH. B. Ul parun, JAH, 117, N 1 
(1957). 4 J. Schauder, Stud. Math., 2, 17) (1930). ™ MM Bavnoep rasa 
san. Mock. 06a. neq. wucT. uM. H. K. Kpymncxoit, 77 (1959). 


12 


Jloknayn Akagemuu nayrxr CCCP 
1959. Tom 128, Ne 4 


MATEMATHKA 


r. B. BAPABAH 
O CHEKTPAJIBHOM IKBUBAJIEHTHOCTH ABYX OMEPATOPOB 
(ITpedcmaeneno axademukom C. JI. Co6onegum 14 V 1959) 


YpaBHeHHA MaJIbIX KONeOaHHH Bpaulaiolleica *KUAKOCTH paccMaTpHBaJINCb 
PaAOM aBTopos. C. JI. Co6onesnim (1) ycTaHoBJieHO, YTO CHCTeMa 9THX ypaB- 


HeHHH pH MOMOULM BBeAeHHA COOTBeETCTBYIOMerO MOTeHILMasla CBOMMTCA K 
ae ao 
ONHOMY ypaBHeHMio YeTBepToro NopayKka —- + 55 = 0, uu, B onepatop- 


Ge = — B® (B=. aa 


{HOW Pope: an 


IIpeacraBaseT HHTepec BOMpOc O CMeKTpaJIbHbIX CBOMCTBax onepaTopa B 
geTBepToro nopaKa HM omepaTopa C, BbIpaxkatoulero MpOu3BOAHY!O OT CKO- 
pocTel KoseOsOMeHCA Bpalljatoletica wuaKOocTH. B HacTosileH 3aMeTKe MbI 
YCTaHaBJIMBaeM B HEKOTOPOM CMBICJI€ CIeKTPpaJIbHy!0 9IKBHBaJICHTHOCTb JTHX 
ABYX OlepaTopos. 

flyctb H, —ruspOepToBo MpocTpaHcTBO CO CKaJIApHhIM NpoHu3sBeqeHHveM 


(v, Wa = \\\ orm == U0) 290, @,) dO 
Q 


/KOMMJICKCHBIX COJIGHOMaJIbHbIX (OOOOWeHHad JuBepreHWuA PaBHAeTCA HyVIO) 
|BEKTOPOB, KOMNOHEHTHI KOTOPbIX MHTEFPHPyeMbl C KBapaTOM MOJyJIA B pac- 
|cCMaTpHBaeMOoH TpexMepHoH oOsmacTH Q c rpaHuuHoH noBepxHocTbio I’. Pac- 
CMOTpuM B M0THOM B H,4 smHHeHHOM MHorooOpa3HH Da, onepatop A, 3ajau- 
‘pit mo dopmyse 


Latent véDa; 


AP, by GBs Ar ROR; Lenore 
Wy = Ux + a A eas SF apc Weer ik aay 
dv, ov wae au (1) 
B Roser oy ka aire < Sie Po lpeaO) Poin Oe 


'PaccmaTpupaemplii omepaTop ecTb KBagxpaT onepatopa C. 

| IUlyctb Hp — PHJIbOepTOBO MpOCTpaHCTBO, KOTOpoe NoJyyaeTca nyTem 3a- 
|MbIKaHHA JIMHeMHOrTO MHOrooOpa3uA OecKOHeYHO AudepeHUup YeMBIX PUHHTHBIX 
|yHkuwi B Tol xe o6sacTu © B CMBICMe CKaNApHoro MpousBeyenusA 


McCrea a0"! Oa 00 | re 
(u, oe =\\\ | To Voy enp ap ores 
Q 


S 


= é 
Paccmotpum oneparop B=A'?. B TVIOTHOM B Hg JHHeEHHOM MHOrO- 


Oz? 
00pasHH Dg raakkux unUTHBIx dyHkuni, rye A+ ecrb oneparop, oOpar- . 
Hb K TpexMepHomy onepatopy Jlanaca, pH HyYJIeBbIX KpaeBbIX YCJIOBEAX. 
B JByMepHoM cJly¥ae CrCKTpaJbHad 9KBUBasIeHTHOCTh onepaTropos A u B 


-panee Opiia ycTaHopyiena P. A. Anekcanypsuom (7). 
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Cnpapelimpa cyleqyioulad TeopeMa, KOTOPy!0 NPHBOAUM 6€3 AOKasaTesbCTBa. 

Teopema 1. Onepamop A c o6aacmo1o onpedencnua Da u onepamop B 
c obaacmbro onpedenenun Dp ABAAIOMCA CUMMEMPU4ECKUMU, OC2@PAHUdeHHoIMU 
U NOAODWCUMENHO-ONpedeNCHHLMU ONepamopamu coomeemcméBeHHO 6 euAvbepmo- 
6blx npocmpancmeax Ha u He. 

CamoconpsKeHHbIe paciumpeHua onepatopow A u B B rHJibOepTOBEIX Mmpo- 
cTpancTBax Hy, u Hg o603HauHM COOTBETCTBCHHO TEMH XKe 6ykBamH A u B. 

Teopema 2. IIpu abot o6s2acmu Q2 4wucra Yoyo =0, Yo = 1 ABrniomca 
COOCMB6EHHOLMU BHAYeHUAMU OecKOHe4NOlL KpamuHocmu Oaa onepamopa A 6 Ha 
U He ABAAIOMCA COOCMbEHHbIMU BSHAYeHUAMU HU Npu KaKoli OO6nacmu Q dan 
onepamopa B 6 Hg. 

Tloka3aTembcTBo. HenocpexcTBeHHOH MpoBepKOH MOXKHO yOeAHTECA 
B TOM, 4¥TO pH mobo ob6acTH {2 coOcTBeHHOe MpocTpaHCTBO H%,, cootset- 
CTBYIOIee COOCTBSHHOMY 3HaveHHIO fy) = 0 onepatopa A, ecTb 3aMbikaHHue 
JIMHeHHOTO MHOrooOpasHa BeKTOpoB u3 Hy, Bua {(0, 0, C(x, y))}, a coOcTBeH- 
Hoe nmoxmpoctpancTBo H, COOTBETCTBYICIICe CCECTBEHHOMY 3HaYeHHIO Py = | 
onepatopa A, ecCTb 3aMbIKaHHe JIMHeHHOrTO MHorooOpasnA BeKTOpOB u3 Ha, 
Bula {(a(x, y, z), 0(x, y, 2), 0}, Trae dyHKunuH a(x, y,z) u O(x,y, z) mpH 
060M (pHKCHPOBaHHOM Z yOBJIeTBOpAIOT ycloBH1O Kom — Pumaua. TlocKkou- 
KY 93TH MHOrooOpa3sHaA OeCKOHeUHOMepHb!, TO NepBad YaCTb TeOpeMbl OKa- 
3aHa. CnpaBeQIMBOCTb BTOPOH uaCTH TeOPeMbI OYeBHHA. 

OprToroHasbHoe JonosHeHHe mpoctpaHcTBa H, OTHOCHTeJIbHO CYMMBI COO- 


CTBCHHBIX NOANpOCTpaHcTB H% u H’, 0603HauHM Yepes 


Ha = Ha © {H%4 O H4}. (*) 


OcHOBHAaA TeOPpeMa (0 CNEKTPaIbHOW JKBUBAJECHTHOCTH JBYX Onepa- 
topos). 1°. Mxoscecmeo mouek cnexmpa onepamopa A @ Ha u onepamopa B 
6 Hg coenadatom: S(A) = S(B). 

2°. CoOcmeenHole 3HaueHuA onepamopa A 6 Hy u onepamopa B 60 ecem 
npocmpaucmee Hp coenadatom emecme C UX KpamuHocmamu. 

3°. B cayuae Henpepoleno2o cneKmpa uepes noanyto Cucmemy coOcmeeHHolx 


Ougqepexyuanoe onepamopa A e H *1 MOOKCHO nocmpoumb noanyto cucmemy 
co6cmeéenHolx Ougdepenyuanoce Orn onepamopa B @ Hg u xaobcpom. 
JokasatTeaberTso. 1°. Ilycth po €S(A); Torga, Kak H3BeCTHO, CyIe- 
CTBY€T Takad NOCJIeIOBaTeIbHOCTb {Vp} BEKTOPOB U3 H 4, YTO|(A — po E) val, 0 
HW ||Valla = 1 aaa Bcex n. 
Torna NOCIELOBATCJIbHOCTb PyHKuUnH (Pp) (x, Y, Z)}, KoTOpan onpeyennetca 
u3 KpaeBow 3alauu 


dui”) 


AP) = —i—=—  PPjp=0 (n=1,2,..,) (2) 


BxoluT B Hg u \(B — po E) Pi” Is —0, B TO BpeMaA Kak | PY? He cTpe- 
MUTCA K HyJIO pH m—>oo. Oro 3Haunt, uto S(A) C S(B). Ananornuno 
MOXKHO MOKasaTb, 4T0 S(A)DS(B), Hw 9sTHM saBepuINTh OKasaTeNECTBO 
mepBol wacTH TeOpeMBl. 

2°. Tlepexoqum K OKa3aTeIbCTBy BTOpof yacTH TeOpeMbl. Ilyctp 
lo €S(A) ectb coOcTBeHHoe 3HayeHHe onepatopa A c raaqKOl co6cTBeHHO!i 


pyHkwneri Ve iis Tee) 


AVy — po Vo = 0. (3) 
Torjla pelieHue PS (x, y, Z) KpaeBol 3aqaqH 
adv? 
AP lees Pi |p = 0 (4) 
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ee ee ee 


BP} — to Pi = 0, (5) 


| paropa B's Hp. epee eCJIH Uy) € S (B) ecTb co6cTBeHHOoe 3HaueHke Cc ria- 
KOH COOcTBeHHOM yHkuneli Uy (x, y, Z)€Hg, TO, Kak HeTpyAHO y6exuTEcs, 
BEKTOP Vo {v°, v9, v9} © KOMNOHEHTaMH 
Oud OU vo — 4 Ou 
One as 2. 22 ala sera 
a ax? Yy Oy ’ U3 Yo Oz (6) 


BxoquT B Ha UM ABMAeTCA COOCTBEHHBIM BEKTOPOM JIA OmepaTopa A c co6- 
(CTBEHHbIM 3HaUeHHeM py & S(A). 

HecioxKHbIMH =paccyXJeHHAMH MOXHO U30aBHTbCA OT mMpesnomoxKeHHA 
raqKOcTH COOCTBeHHBIX (PYHKUAH HW MNOKa3aTb, YTO KpaTHOCTH COOCTBEHHbIX 
\3HaYeHHH JIA OOOHX OMepaTOpoB coBnajaloT. 
| 3°. HameTum cxeMy OKa3aTeJIbCTBa TpeTbeH uacTH Teopempl. IlyctTb 
\vQ)€Hps ecrtb co6cTBeHHbiit muddepentiuan Aaa onepatropa B sB Hz; 970 
{3HaUHT, 4TO 


Bua (d) = \ rdu (2) 


A 


ia Bcex uHTepBaton A=(A,, 2). Torga BeKTOp V (d) € H 4 c KOMNOHeHTaMH 


vs (\) =e 4\ pdu (p), eres du (u), 
v2 (h) = saat pdu (p) — u(r) } (7) 


s 
‘SABIACTCA COOCTBEHHBIM Juddepenunasom fa onepatopa A B Ha. 
O6paruo, ecuw v(k)€ Ha ecTb coOcTBeHHBI Audpepenuuad AA Onepato- 
paAs H4, TO pemenve u(d\)€ Hg Kpaepol 3aqaun 


| a 
) ee ee ans (8) 


| 
| 


6yner COOCTBEHHBIM uddepenuvasom Aa onepatopa Bu Hg. 

OctaeTcad 0Ka3aTb, 4TO, 3HaH BCe COOCTBeHHbIe AuppepenuMasbl Onepa- 
topa A B H4, yka3aHHbIM MyTeM MOXHO MOCTPOuTb BCe CO6cTBeEHHbIe LH(p- 
dbepenuvamb 2a onepatopa B B Hg u uaocbopor. Jina stToro jocTaTouHoO 
WoKka3atb, To uddpepenuManpHbIe NopmpocrpanctBa {u(A)}CHg u 
{B(B—E)u(h)} CHg, mopoxyeHHble COOTBETCTBEHHO jluddepenna/bHbIMH 
pemenuamu u(d), (Bb? — B)u(d), copnagarr. 

B camo jee, OYeBHHO, UTO 


((B? — B)u(d)} c {u(d)}. (9) 

C wpyrok cTOpoHbl, u3 
(B(B— E)u(d),v)p =0, v€ {u(A)} (10) 
Si (u(h), B(B — E)v)n = 0, (un 
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H, CJIG@TOBaTeJIbHO, 
B(B—E)v=0, (12) 


a mockoubky uncia 0 uw | um mpu Kakoit O6mactH Q He aABsAIOTCA COOcT- 
BeHHBIMH 3HaveHHAMUM JIA onepatopa B, To v==0, H, CieOBaT2JIbHO, 


{u (d)} = {B(B— E)u(d)}. (13) 


O6paTHo, ecm {Un(A)} eCTb MomHad cucTeMa coOcTBeHHBIX uddepen: 
WuasloB Ava Onepatropa B, To NoWb3yacb (#) MOXHO OKa3aTb, YTO COBMECT- 
Had CHCTeMa BeKTOPOB 


EO EA HEAC Liab (aan oe (14) 


0 
A 

wn (t) ={— Zi pdun(e), 5-\ pdun(y), 0} 
0 0 


ABJACTCA MOHOM CHCTeEMOM COOCTBeHHBIX AudpiepenwuanoB AA Onepatopa A 


x o o 
B Hy. OTUM MOKa3aTebCTBO TEOPeMBI O NOJHOM CHeKTPasbHOH IKBUBAJICHT- 
HOCTH JIByX Onepatopop A u B 3aBepmaercs. 


MockosckHit rocyapcTBeHHbI yHuBepCuTeT Tloerynuso 
um, M. B. Jlomoxocosa 11 V 1959 


UWMTHMPOBAHHAS JIATEPATYPA 


1C. A. Co60.2e8, M33. AH CCCP, cep. matem., 18, No 1 (1954) 7 P. A. Anex- 
cauAp au, M38n. AH ApmCCP, cep. matem., 10. Ne 1 (1957). 


Jloxrnagn Arkagemun nayx CCCP 
1959. Tom 128, Ni 1 


MATEMATHKA 


A. T. BATYLIKHH 


YCJIOBHA HA MHO)KECTBO, HEOBXOJIMMBIE HW JOCTATOUHDBIE 
AJIA) BOSMO)KHOCTH PABHOMEPHOrO NPHBJIWDKEHMSI 
AHAJIVATHYECKHMH (HJM PAL KVOHAJIBHbIMH) ®YHKU HAMA 
BCAKOM HEMPEPbIBHOH HA 3TOM MHO)KECTBE ®YHKILMH 


(II pedcmaeneno axademuxom A. H. Koamoeoposoim 14 V 1959) 


B 1934 r. M. A. Jlaspeutbes ccbopmysupoBa ycJIOoBHA Ha KOHTHHYYyM, 
OOXOMMbIe H JOCTaTOUHbIe AJId BO3MOXKHOCTH PpaBHOMepHOrO MpHOJIMxKeHHA 
HOrOWeHaMH BCAKOM HeNpepbIBHOM Ha 39TOM KOHTHHYyMe (PyYHKUMH; 3THMH 
CJIOBHAMH OKa3aJIMCb CBA3HOCTb ONOJHeEHHA K KOHTHHYYMY HW OTCYTCTBHe 
KOHTHHYYMa BHYTpeHHHX TOUeK. HeckoubKo set cnycta M. B. Kesgpr 
OKa3aJl, UTO JIA BO3MOXHOCTH PaBHOMepHOrO NpvOMxKeHHA MHOrouleHaMu 
OMMJieKCHOH (YHKUHH Ha HEKOTOPOH OMHOCBA3HOH, 3aMKHYTOH, orpaHHueH- 
OW OOlacTH HeEOOXOAHMO MH focTaTOUHO, YTOOb! sTa CyHKWHA Oblia HeNpe- 
BIBHOH WH aHaJIMTHYeCKOH BO BCAKOH BHYTPeHHeH TOUKe OOsacTu. C. H. Mep- 
JIAHY Yasiccb OG6O0OUIWTb STY TeopeMy Ha cusyual MpHOTMKeHHA pallHo- 
aJIbHbIMH PYHKWMAMH HeMpepbIBHbIX PYHKWNH Ha KOHCUHOCBASHbIX 3AMKHYTHIX 
OnacTax. MepresaiHOM Obl Tak%Ke ONMCaHbl HEKOTOPbIe KJaCCbl MHOXKECTB, 
a KOTOPbIX BCe HeNpepbIBHbIe (YHKIUMM C OOOH TOUHOCTHIO NpHOIMKAaIwTCA 
allHOHAJIbHbIMH, H, C pyro CTOpOHbI, Obl U3y4eHbI HeKOTOPbIe KJIaCCbl 
MHOXKECTB, JIA KOTOPbIX OKA3bIBaIOTCA He COBMAaaloulHMH MpOcTpaHcTBa BCeXx 
enpepbIBHBIX GyHKUHH W 3aMbIKaHHA KJlacca BC€X PpallHOHAJIbHbIX (PYHK- 
kui (1). 

B HacToslel 3aMeTKe (POpMYJUPYyIOTCA YCJIOBHA Ha MHOXKECTBO, HEOOXOLH- 
ie H MOCTaTOUHbie WIA Toro, YTOOLI BCAKaA HeMpepbIBHaA Ha 3TOM MHOxKe- 
TBe (pyYHKIWHA MOrda ObITb C OOOH TOUHOCTbIO paBHOMepHO mpHOMKeHa 
AILMOHAJIbHBIMH (YHKUMAMH. Kak MbI YBUAHM HHKe, 9TH YCJOBNA MO CYLle- 
TBY CBOAATCA K TOMY, 4TOOb] BCAKAaA MOPWMA MONOMHEHHA K MHOXKeCTBY 
bila JOCTaTOUHO HHTeHCHBHOH. TouHee, anawMTHYeCKadA E€MKOCTb Tepeceye- 
WA MOMWONHEHHA C MPOH3BOJIbHOM OGMaCTbIO JOJLKHa ObITb paBHa aHaJIMTHUe- 
KOH €MKOCTH 9TOM OOaCTH. 

O603HaYeC HHA: tT—MMOCKOCTb KOMMJICKCHOrO NepeMeHHOrO z= x -+ iy; 
—MpOu3BO/IbHOe OrpaHwyeHHoOe NMOJMHOXKeCTBO H3 71; Ce — JonomHeHHe 
MHOKeCTBY € JO BCeH MIOCKOCTH 7; ¥ (€) — aHasIMTHYeCKaA eMKOCTb MHO- 
eCTBa €; 6; — 3aMKHYTHIH Kpyr H3 t; Ppakuyca f C UeHTpOM B TOUKe 2Z; 
3, #— coorBererBsenHa payuyc-BeKTOp HM aplryMeHT MpPOH3BOJIbHOrO 4UNCa Z; 
GC; (i = 1,2,...) — a6comoTHbIe KOHCTAaHTHI. 
~ Teopema 1. Iza moeo umobel ecaKyto pacHOmepHO Henpepolenyio Ha 
mHOMCecmee e KOMNAeKCHYIO QynKyuto f (Z) mMOdCHO Oolno c AtoOoti Haneped 3a- 
JanHot mouxocmoro npubsU3zUMmo (Ha mHOdICecmee e) PyHKyuell, AHAAUMUYECKOL 
3 HeEKOMOpOLL OKPecmHOCMmU mHOICecMea e, HEOOXOOUMO U Oocmamo4uHO, umobol 


JAR BCAKO2O KPYeA oz 6INOANANCCH pPasercméo 
ha ie 
y (Ce) 92) =r = 1 (22). 


WlokxasateuabcTBo. JlocTraTouHocTbh cOpMyJIMpOBaHHbIxX YCJIOBHH m0- 
myyeHa B paOoTe {?). 


2 Zaxas 2036 Teh 


TloxaxkeM HeOOxOJuMOCcTb 3THX ycuoBuH. TIycTb MHOxKeCTBO TaKOBO 4TO 
BCAKaA PaBHOMepHO HeMpepbIBHad Ha @€ (YHKIMA C JKOOOH TOUHOCTbIO MOET 
6bITh npHOMxKeHa aHanuTHYeCKON cyHkiHeli. PuKcupyemM Kpyr o> H HeKO- 
Topoe LocTaTOuHO Masioe ¢ > 0 (AA onpefeneHHocru OyeM Mpesnovarats, 
uTO IeHTPOM Kpyra 6; ABJAeTCA TOUKa z= Q). 


Ilo npeznonoxenmio, cyllecTByeT aHaJlMTMYecKad B HEKOTOPOM OKpecT- 


HOCTH Zs MHOxecTBa e (byHKuHA f(z) = u"(z) + iv’ (z), KOTOpad Ha MHO2«Ke- 
; Cn 
CTBe @ paBHOMepHO MIpHOmMxKaeT CyHKUMIO fy (Z) = Up (Z) + 1p Q= p = 


= £ cosp—i sing c TrouHocTEIO 40 6 >O0 (3HayeHne 6 OyfzeT PUKCHpO- 
BaHO HHKe). 

O6o3HauuM uepes f(z) =u(z)+iu(z) dyHkuMIo, OMpewzemeHHylIO Ha OT- 
KPbITOM MHOxecTBeE g = gs-+ Cap CmeqyIOujHM O6pasom: 


pH 2) Fs ee) =p cosp—igsing, 


npu |z|<r fa) =f +lfol2—f @i(L) 


(n— focraTouHO OovIbIuad MNMOMOXKUTebHAaA KOHCTaHTa, 3HayeHHe KOTOpOH 


6yAeT (PUKCUPOBaHO HHXKe). 
OrmetuM, 4TO JeCTBUTebHad H MHHMaA uacTH 3TOH PyHKWHH 


u (2) =u" (2) + [uo(2)— a (2 (4’, 
v(z) =v" (Z) + [Up (2) —  (2)] (+)" 


HeUpepbIBHBI B OOJIaCTH g HM HeNpepbIBHO AuddepeHyupyeMbl BO BCAKOM TOUKe 
Z, eC TOMbKO 2-0 u jz|=r. Ilostomy u3 dopmya Kowmu u Tpuua no- 


myuaem 


fi) =9(@) + C,\ Pe aan, 


g 


ao OB) ison ODAC) ben oh ONE) iy tO) 
o(o) = Oe 7 an gi) On ah dz hs 


Ie 


rye 


a ~(z) — HekoTopad (PyHKWHA, aHaMTHYeCKad Ha MHOwecTBe g. IloKaxem, 
YTO IIPH MOCTAaTOUHO OO/bIMIOM N H WOCTaTOUHO MasIoM 6 MMeIOT MeCTO JBa 
HepaBeHCTBa: 


ip(z)|<1+e, |limzp(z)|>r—e. 
Z2>0 


Tak kak mpu |C|>r $(€)=0, ro 


(@=9@+0\ Zo dan, 


&r 
rae gr =gf\%. Mockcapky ed so a —0, To 
du(f)  dv(C) Oi {ca : i 
oe On | oe! OE {le (5) —u* (6)] (+) }— 
Oo (0) 0 et. * p \n om 
on an {2 (6) —v (1() \| = 


=|${wo—wO(£)}—2{e.@—o o(2)} 
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cs ae +2 (Py 2 fu) — uO — 


— (2) S [oo ) 0" pees oy"s La P toy () —0" te 
<|(A 5 oe [Ho ( —u" = zt i} + as 
=|(£)" fetgleh_seeatSs| anda ee van 2, 
Anasoru4uHo 
Bi ganar’ tal se co a 
CneqoBateJIbHO, 


I OI<—[(L) + 03]. 


| Ilcsromy aia BesKoro ¢, > 0 MoxHO @uKCHpOBaTb fn uM 5 TaKHMH, 4TOOI 
BBINOJIHAHCb HepaBeHCTBA: 


npu |C|\<r—e |o(S)|< ee 
mpa r—|6i<e, |$@|<- 


Tora 


Poe [fF @) I+ 


oa Por dédn| < 


<i $2846 (Cyrer+ Cote + Cu Ms \<lt+e, 


PCH TOJIbKO & H 5 JOCTaTOUHO MaJIbl. 
Jjanee, mpu ocraTouHoO MavibIx e, H 6 Momwysaem 


Lim 2p (2)| = | im [ 2f (z) — Gel Pete) 7 dé dy || > r—C, (er? + &) >r—e. 


Urak, Ja scakoro ¢ > 0 HaM yfasocb NOcTpouTb yHKUWHIO —(Z), aHa- 
MMTHYeCKyIO BHe MHOxecTBa Ce () 99, OrpaHHyeHHy!0 NO MOsyaO KOHCTAaHTOH 
1 + © H Takylo, 4TO 


| lim zp (z) |>r—e, 


1 (Ce A 32) = 1 = 4 (93) 


M. (?)). Teopema oKa3aHa. 

PaccMoTpuM HeKOTOpble pyre POpMyviH~OBKH Teopempr |. 

Teopema 2. J[na moeo umobol ecAKaA paeHomMepHO HenpepoleHan Ha 
Hoocecmee e MynKyun f (Z) pasaaeanacd @ paeHomepHO cCXxOOAtuUUticCA pad U3 
aManumuueckux (Ha e) dynkyuti, HeodOxodumo u Oocmamo4uno, umobol Orn BCA- 
ou samKHymou OOAACMU g BoINOAHAAOCo’ pabeXcmeéeo 


y(Cen g)=7(g)- 


Tloka3aTesbCTBO aHaJIOrHYHO JOKa3aTeJIbCTBY Teopempl |. 
Teopema 3. Jaa moeo 4mobel 6cakaA pasHoOMepNO HenpepoleHaa Ha e 
PyNKYUA pasnazanaco (Ha e) 6 paeHOmepHO cxoOnwulicA pAO Us anaaumuU4e- 


bs 19 


cKux dynKyutl, HeoOxodumo u Oocmamouno, umoOel OAA BCAKOLL MOUKU Zz 


1 , r 
supe (Ce) 


(cm. (*)). | 

V3 npupezennoli Brmue Teopempt C. H. Meprenaua u Teopem 2 u 3 Tce 
Jlyuaem: 

Teopema 4. JIza. moeo umobol éecakan_ HenpepbleHaa Ha 3aMKHYMOM 
muoocecmee € (PYHKYUA PAZNA2ANACl 6 PAbHOMeEpHO CxOOAWUIICA HA e PAO pa- 
YUOHANHOIX GPYHKYUL, HeEOOXCOUMO U OoCMaMOUHO BoINOAHEHUe A600 U3 OBYX 
YCaoeull: . 

1. Jas ecaxoti samkxymot o6nacmu g (Cen g)=1(g)- 

2. laa ecakoli mouxu z 


{ r 
sup, —z 1 (Ce N 2) ik: 


Ioctynuaio 
13 V 1959 


LIMTHPOBAHHASA JIMTEPATYPA 


1C. H. Mepreaan, Yen. MaTeM. HayK, 7, B. 2 (1952). 2 A. IT, ButymKkau, 
JTAH, 123, Ne 6 (1958). 
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Jloxnagn Axkanemun nayr CCCP 
1959. Tom 128, Ne 4 


MATEMATHKA 


r. WM. FABPHJIOB 


O HEKOTOPDbIX YCJIOBHAX NOJIHOTbI B CHETHOSHAYUHON 
; te JIOPHKE 


(ITpedcmaenexno axademuxom A. H. Koamozoposoim 14 V 1959) 


Ilyctb P,, €CTb MHOXKECTBO BCeX (PYHKUHH, OMpeseseHHbIX Ha MHOXKECTBE 


2 MOULHOCTH m H MpHHMMAaIOUIMX 3HaveHnA H3 3TOTO MHO2KecTBa. SaMKHy- 
Oe OTHOCHTEJIbHO ONepalMH cynepnosnunH (7) NoAMHOmecTBO Yt u Pry, ‘Ha- 
sbIBAeCTCA 3AMKHYTBIM Ksaccom. IlogqmHoxectTBo M Ha3sbiBaeTCA MO J- 
(OH cucTemMOH B Py, eCMH ero 3aMbIKaHHe OTHOCHTebHO OCnepallHu 


yMepnosvivn copnagaer c MHOKeCTBOM Py. Tlogmuoxectso Wt wa3spipretca 


‘peANOWHBIM KWaACCOM, eCJIH OHO He ABJIACTCA - NOHO, CHCTeEMOH, HO 
woOaBvieHHe K HeMy JH000H dyHKuHH H3 P,,, He PRES Rate Mt, Maer. 
MOH 10 BP, CHCTeMy. 
B jlambuHefimiem Hac OyyT HHTepecoBaTb MHOxKecTBa 'P,, TakHe, y KOTO- 
bbIX m—k (k—uatypambHoe yucn0, Gonbulee eAMHMbI) Hm = Ny. Tlepspre 
Ha3bIBaloTcaA R-3HAUHKIMH JMOruKaM4H. (1), Bropoe — cueTHO3HaYHOK 
oruKonw (*). B cnyyae m= B KayecTBe MHOXKECTBA E* MOxHO B3ATb MHO- 
ectBo {0,1,...,.2—1}, a npn m=N,—E™ = 40, 1, 2,.:.}.° 

OHUM W3 BaxKHbIX BONMPOCOB B k-3HauHbIX UH cueTHosHaqHoli JlOrHKax' 
HBJIACTCA BOMpOC MOJIHOTbI CHCTeMbI (YHKUHH. B Py UMeeT MecTO cule ny 1ouyas 
reopema nowuHortoi (1): ee ae, 
_ jaa Toro uro6pr cactema dyHkunh u3 Pe Opiia OROW HeOOXOHMO: 
MOCTATOUHO, UTOObI OHA He COepxKasacb HH B OAHOM H3 MpesnonHplx B Pz 
maceos. Kak BUuJHO, B 9TOH Teopeme paCCMaTPHBaeTCA BCA COBOKYMHOCTB 
peanowHbIx KaccoB 43 Pr. MouHocTb STO COBOKYNHOCTH, ABJIAACA ‘KO- 
e€uHOM, MOBOJIbHO ObIcTpo pacteT c poctomk. Ilostomy, npeAcTaBsAa COOOM 9cp- 
(PEKTHEHBIA H ACCTATOUHO XOPOUINH C TEOPpeTHYeCKOH TOUKH 3PeHHA 'KPHTepHH 
MOJIHOTbI, MIPHBeAeHHaA TeOpeMa CTaBHT 3Ha4HTeJbHbIe TPYAHOCTH NMepex 
MpakKTHYeCKMM OCYULECTBJICHHEM BbIABJICHHA MOJIHOTbI KOHKPe€THbIX CHCTeM 
pH WocTaTouHoO Oombuux k. BBugy storo B k-3HauHbIxX JIOPHKaX  BUAHOe 
MeCTO 3aHUMaloT JIpyrve, MeHee CJIOXKHbIE C MpakTHYcCKOM TOUKM .3peHHA 
reopeMbI MOvIHOTbI. K TakHuM TeOpeMaM OTHOCHTCA, B YaCTHOCTH, KPUTepHi 
CHYMEWKOPO, SABJIAIOULMHCA JOCTaTOYHbIM YCJIOBHeM NowHOTpI (*): cucTeMa 
pyHKUH, COcTOAU,aA H3 BCeX PyHKUHH OT CAHOro apryMeHTa UH cbyHKuUHH, 
yUleCTBeHHO 3aBHCALeH He MeHee 4eM OT JByX pe eae HW. IPHHUMAaIO- 
men Bce k 3HayueHul, momHa B Px. 

Cnefyet 3aMeTHTb, 4TO 3HaHMe MpeMONHEIX KsIaccoB JlaeT HeoOxonH- 
MbIeC YCJIOBHA MOJHOTbI CHCTeMbI (YHKUHH; MOITOMY MOHMCKHA HOBbIX Mmpey- 
IOJIHBIX KJIACCOB MpeACTaBJIAIOT MHTepec B CBeTe PpellieHHA ‘Bonpoca now 
10OTbI B Py. 

B cuerHosHayHoi moruKe 3-34 HEBO3MOXKHOCTH nomy4ennst acpdbeKTMBHOrO 
(PHTeCPHA NOJHOTHI C HCNOJb3OBaHHEM MPeMMNOMHbIX, KMACCOB, (TAK KaK, MOLL- 
JOCTb MHOXKeCTBa BCeX MPeMNOJHbIX B Py, KJIaCCOB He MeHbLUe KOHTHHYyMa), 
1 TaKXKe BBHAY Toro, YTO He PellieH BOMpOC O MOCTATOUHOCTH YCJIOBAA He- 
24 


| 


BXOMKCHUA CHCTeMbI HH B OHH H3 MpeANOHbIX KMaCCOB AVIA MOJHOTHI 3T Ol | 
CHCTeMbI, OCOOY!IO BaxKHOCTh MpHoOOpeTaroT TeOPeMb! NOJHOTHI, He PaccMaTPH- 
Baloule Bceli COBOKyNHOcTH mpesqnomHEx B Py, KsaccoB. Kak u B k-3Hau- | 
HBIX JIOrHKaX HaxoxkyenMe HOBbIX THMOB MpeouHbIX KNaccoB B Px,{ 
NosBOuIAeT OyYaTb BCe Soslee COBEPIeHHbIe HEOOXOAMMbIe YCJIOBHA NOJIHOTEL. + 
JloctaTounbie yCJIOBHA NOMHOTHI MOryT ObITb HaliqeHbl WyTeM UCCNeMOBAHHA yp 
CBOMCTB CHCTeM CielfasbHOrO BHa, B YaCTHOCTH, CHCTeM, aHaJIOPHyeCKHX } 
TeM, KOTOPble paccMaTpuBaIoTCA B KpuTepHH CuymenKoro. CnenyeT yuectTs, | 
uTO TIpamMoe OOoGueHHe TeopembI Culymelkoro Ha CHYeTHBIM cuIyyan He Maer | 
MOJIOKUTeMbHOrO pesyJIbTaTa (CM. TeopeMy 3). : | 

Jlo nacrosero Bpemenu B Py, Obi H3BECTHbI TOJbKO OHO CEMCHCTBO § 
NPeWMOMHbIX KACCOB, TAK HAa3bIBaeMbIX KJIACCOB, COXPaHAIOWIAX MHOKECTBO 


E cE (4), w ofmn joctaTounbiit mpu3sHak MOHOTHI (AIA cucTeM, COCTOH- 
HMX W3 BCeX *yHKWMH OHOrO TepeMeHHOrTO H «meaHOBCKOM» (yHKwuH) *. 

B wacrosuei 3amerKe ** mpHBOAATCA OMHO CEMeHCTBO MpeANOJIHbIX KJIaC= } 
COB H OHH npemnouHbii Kuacc MH WaloTCA Ba MpH3Haka MOJIHOTbI CHCTeEM 
cnelvasbHoro Bua (Tuma CyynenKoro). 


CO 4 

1.Pa36venne D mnoxectBa EXo={0,1,2,...}: Ex >} 6: (6:6; = A mpu i=Fj) | 
i=1 

Ha3bIBaeTCA MPaBU A bHBIM, CCH OHO YAOBeTBOPAeT CJlexyIOULHM TpeOoBa- } 
H4aAM: 1) MomjHOCTb Mo_MHOxecTBa 6; KOHedHa pH 060M i; 2) YHCMO MOL-: 
MHOXxecTB &;, Y KOTOPbIX MOILHOCTbh GO/IbINe CAMHUIbI, KOHCUHO; 3) CymmlecT- 
ByeT XOTA Obl OHO MOJMHOXKEeCTBO pa3sOHeHNA C MOLIHOCTHIO GombleH eH 
HHIIbI. 

Dynkuusa f (x1, X%2,-..,%n) HasbIBaeTcA DPYHKWHeH, cOxpaHaAwmMed | 
pa3s60HeHHe (B 4aCTHOCTH, MpaBHsbHoe pa3sOuenHe) D, ecu 43 TOFO, 4TO | 
HaOOpbl & = (01, %,...,%n) H B = (8), 85,...,8n) SHAYeHHH apryMeHTOB 9K- jj 
BUBaJeHTHEI: & ~ 8 (mod D), T. e. a; u 8,68, upy i=l, 2,-. -n, cnenyer, § 
YTO UW 3HaveHHA (PYHKWMM Ha 9THX HAOOpax SKBUBaseHTHI: f (a)~ f(8) (mod D). | 

MuoxkecTBo BCcex (YHKUHH, CoxpaHsAIOWIMX MpaBusbHoe pa3sOueHHe D 
mMHoxecTBa EN, nasoBemM KJIaccoM Tuna W nu oGo3Ha4HM W (D). ny 

Teopema 1. Kuacc munaW seasemca npednoanbim Kaaccom. 

Ouepu HO, YTO MAKCHMAJIbHaA MOULHOCTh MHO2KECTBa NOMapHO HeLBOlicT- | 
BeCHHBIX KJIACCOB PaCCMATPHBaeMOFO THIMa ECTb Xo- | 

Muoxectso U; (g (x)) = {t: (€ EX & g(t) =s}, roe sE EX u bynkuna | 
g(x) upwuayieKuT MHO*KecTBY G (BCIO,y B 9TOH 3amMeTKe G — MHOKeCCTBO 
Bcex (byHKuHH H3 Py,, 3aBHCAWIHX He Gosee veM OT OJHOFO apryMeHTa), 
HasblBaeTCA HHTEPBAJOM NOCTOAHCTBA PyHKUHH g(x). PyHKuno g(x) 
Ha3s0BeM KOHEYHO-NOCTOAHHOH, ecu OHA HMeeT HE OOMee KOHEUHOFO 
4YHCJIa CUCTHOMOL[HbIX HHTepBayIOB nocTosHcTBa. MxoxKecTBO BCeX KOHeUHO- | 
MOCTOAHHBIX (byHKUMH us Py, C6o3sHauNM yepes Q. Kaacc scex yakuMi 43 
Py, COXpansioulux MHOxecTBO Q(T. e. Kacc, COCTOAMMA u3 BCeX byHKUNE 
f (41, %2,+--)Xn), NSO, Takux, uTO cyHKuya f (gi (x), Go(xX), ---, n(x) EQ) 
mpu smoObix g;(x)€Q,i=1,2,...,n), Hasopem K accom V. JlerKo Bujetb, 
ato QC V. 

Teopema 2. Kaace V npednoanotii. 

2. Ina JambHeiwmero HaM nonanoouTca pA MOHATHH, BBeeHHe KOTOPbIX 
NOSBOINT B KOMNAKTHOH H yROOHOH JIA OOo3peHHa tbopMe JaTb yBa MpH- 
3HaKa MOJIHOTbI CHCTeM, MOQOOHbIX CHCTeMaM, PaCCMaTPHBaeMbIM B KPHTePHH 
Cayneukoro B Pp. 


toa 


* Tlocnegnee 6bwI0 onowKeno A. B. Ky3Heuospi, Kak cnencTRue bomee oOmero pesybTa- 
ae cemuHape 10 MaTeMaTuyecKol Moruke B MockoscKoM rocyapcTBeHHOM yHHBepcuTeTe 
B I! in 

** Hactosian 3aMeTKa ABAAeTCA B OCHOBHOM KpaTKHM H31I0%KeHHeM Moeii UMJIOMHOH pa- 
GoTbI, HaMcanHoli B Mockosckom rocyJapcTBeHHOM yHuBepcuTete B 1958 r. nox PYKOBOACTBOM 
C. B. S6nouckoro. 
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OyuKunA f (xy, X2,-.-,Xn)E Py, (n >2 u Bce MepemMeHHble cymecTBeHHEIe) 
ASbIBAeTCA Te AHOBCKOUH, eCJIM Ha pasHbIX HaOopaxX 3HayeHHA apryMeHTOB 
fia NIpHHuMaeT pasHble sHayenna. IIpumep neaHoBcko dyHkWMH OT JBYyX 
)ryMeHTOB MpHBeqeH B TAO. 1. DynkunA f (x1, X%,...,%_) HasblBaeTcsa 
BasHmeaHOBCKOH, ecm cuctema G;=G | {f} moma B Py. 


PaccMoTpuM MHoxecTBO G;, rye f ecTb (byHKIMA, CYUIECTBEHHO 3aBHCA- 
(aa OT AByX apryMenTos. Kaxyol cynepnosuunn cbyHKUMH U3 MHO*KecTBa 
f, MpeAcTaBsAouleH coOok MyHKIMIO, CYUIeECTBSHHO 3aBHCHAIILyIo He Oosee 
M OT J\BYX apryMeHTOB, TOCTaBHM B COOTBeETCTBH€ HeKOTOPOe UHCIIO, OM- 
pemaemoe Mo cJlefyroujemMy mpaBusy: 1) aaa x (wmH y) v(x) = 0 (v(y)= 
- 0); 2) ana g (p(x, y)) —v(g (P(x, ¥))) =v (P(x, y)); 3) naa fF (d(x, ¥), 
(x, Y)) — VF (1 (%, ¥), bo (% Y))) = max (v (1 (X, Y)), v (Po (x, ¥))) + | (P(x, 9), 
(%,y) & $o(x, y) — cynepnosunuH (yHKUNH “3 MHOxecTBa Gy, MpemcTas- 
rollue COOOK (yHKUHH, SaBCAlIMe He Oovylee YeM OT JBYX apryMeHTOB). 


Taodauna i Ta6muna 2 
x 
rae 0 1 2 3 
y 
0 0 2 4 6 
; 4 4 0) 4 D 
: 2 3 0) 0 3 
f 3) 5 0) 0 0 
| ‘: 


Ilyets F (x,y) ecTb cynepnosuuna dynkuni cuctempl G; (f =f (x, y)). 
asoBeM ee cynepno3suunen r-ro mopxyKa OTHOCHTeMbHO fF, 
mu v(F (x, y)) =r. TlanHoe onperenenve JOBOMbHO MpocTo o6oOulaeTcA Ha 
yuah 4MCla apryMeHToB, OoubImero AByX. 

@Mynkuusa f(x, y) HasbIBaeTCA KBAaZuUNeAaHOBCKOH MyuHKWHeH r-ro 
pxalkKa, ecJIM cyllecTByeT Cynepno3vuHA f-rO Nopayka QyHKUHH CHCTeMBI 
; TaKax, 4TO NMpescTaBsiseman elo (yHKWHA (OT ABYX aplryMeHTOB) eCTb 
aHOBCKawH, HO He CYIISCTByeT CyNepno3HuHH MeHblWero MOpAaKa Cc TaKHM 
€ CBOHCTBOM. 

PaccmotpHm cuctemy HH; dynKkuuli, TOPO JCHHbIX yHkKuHer 
(%1, X2,-.-,Xn) (22 UM BCe NepeMeHHbIe CyWIecTBeHHble) H PYHKUHAMH H3 
HomecTBa G: H; = {¢: P(X Xjos += Xm) = Bo (f (G1 (X2,) Be (%ig)s-++» En (Xz,)))s 
me eG (l= 0,1,.-.,n); 1 Qi,<n, m >> 0}. OuepuyHo, 4To ecuIM HeKO- 
pax dyukuua u3 HH; ecTb KBa3uMeaHOBCcKan (yHKWMA f-ro MOpAyKa, TO 
(X41, X2,---,Xn) ABACTCA KBa3HNeaHOBCKOH GyHKWNeH NOpAyKa He BBILIe TF. 
efKO 3aMeTHTb, 4TO AIA KBasHMeaHOBOocTH |-ro nopsAyKa (yHKWHH HeoOxo- 
HMO ¥ focTaTOuHO, uTOObI ee H-crcTema coyepxKasia NeaHOBCKy!O PYHKILAW. 
~OynKunsa f(x, y) Ha3biBaeTca BLIPOK ReEHHOH, ecun f (Rk, y) ecTb (PyHK- 
HA C KOHEYHBIM YHCJIOM HHTepBasIOB MOCTOAHCTBa MPH J1K00OM REE yon 


(x,/) ecTb (byHKWHA C TaKHM xe CBOHCTBOM Ip BCAKOM LE E**. B npo- 
MBHOM culyuae cbyHKunaA f(x, y) HasbIBaeTCH HEBbLIPOKACHHOU. 

Teopema 3. J[za Keasuneanosocmu gynkyuu f (x, y) HeoOxodumo, 4moboL 
Ha Oblla HeGbIPOINCOeHHOL. 

Jloka3aTesIbCTBO BeeTCH NO HHAYKIMH NO NopsAAKy CyMepno3suilMu OTHO- 
MTeJIbHO (pyHKuHH f. 

Hasopem dbyHkumo f(x, y) AHaroHabHO-pa3feseHHON, ec OHA OONaMaeT 
neLyroujuMH cBolicTBamu: 1) ee H-cucTeMa He COflepxKHT NeaHOBCKOH PyHK- 
uu; 2a) H-cuctema cofepxKKT (yHKUHIO ¢(x, Y), MA KOTOPOH MHOKECTBO 
=o ({0}, EX«\ {0}) cocrouT u3 pa3HbIX 4Mcen, MHOxecTBO DO, = 
= o (EX \ {0}, {0}) cocrouT 43 pa3HbIX UNCel, MHOXKECTBO 
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@, = 9 ({0}, {0}) U e({x: x > 0}, {y: y >x}) = {0}, mHomecTBO , = 9 ({x: 
x > y}, {y: y> 0}) cocrouT v3 pa3HbIx ynCces, mpHuem DD, = D,D,=0,0,= 
= 0,0, = A usu 26) H-cuctema cofepxuT PyHKuHIO O(%, y), WA KOTOpOH 
MHOxKecTBO WM, = 9 (EN \ {0}, {y: yx x}) COCTOMT H3 pa3HbIX 4NCeN, MHO- 
*KecTBO DP, = (EM. {y:y > x}) coctonT u3 uacteh O,, = o({x:x<]}, (y= 
=/0.(d;6 EN:), O,,O7 = A npn ls, mpuuem OO, = A. 

TIpumep fuaronasbHo-pasqesleHHOH dyHkKuUMH Jaetca Tabs. 2. 

Teopema 4. J]uWae0HanbHo- pasdeneHHan ES rs AeNHemMcA KeAsUuNeaHos- 
cKO pyHKyue emopoeo nopsoKa. 

Jia mpuBezeHHo B TpHMepe AMaroHaJIbHO-pa3qemeHHOW CyHKIHH HMeeM 
f (f (2x + 2, 2y+ 3), f(2y +3, 2x + 2)) —meaHosckaan pyHkKuHA. 

B 3akmoueHHe BbIpaxkatio OnarogapHocTb C. B. A6moHucKomy 3a BHHMAHHe)| 
M COBCTHI. 


: 


Mockosckuit rocyyapcTBeHHbI] yHHBepCHuTeT Tloctynuso 
um. M, B. Jlomonocosa 13° V 1959 Sm 


UWMTHPOBAHHAA JIMTEPATYPA 


1C. B. A6aoucku it, Tp. Matem. uuct.um. B. A, Crexnopa AH CCCP, 51, 5 (1958). 
2C. B. AOnouncku it, JAH, 118, Ne 4 (1958). 
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Aornagn Akagqemuu nayrx CCCP 
1959. Tom 128, Ni 4 


MATEMATHKA 


A. A. TOHUAP 


OBPATHBIE TEOPEMbI O HAWJIYUIAX MPHBJIM)KEHUAX 
HA 3AMKHYTbIX MHO)KECTBAX 


(ITpedcmaeaeno axademuxom A. H. Koamozoposoim 13 V 1959) 


1. Paccmorpum dyHKunto 9 (x), onpezeicHHyIO MH HeMpepbIBHYyIO Ha coBep- 
CHHOM MHoxKecTBe P C [), 1]. Mogy.tb HENpPepbIBHOCTH (yHKWHH (x) Ha 
HomecTBe P oGosHaunm uepes w (8; 9; P): 


@ (8; 9; P) = reer , 1? a) — 9 2) |: 
Xy—X, | 
x1 rep 
cau o(8; 9; P)<C8*, rae O<a<1,C He 3asucut or 8, TO roBopsT, 4TO 
YHKWHA 9 (x) yAoBseTBOpseT ycnoBuio JlunumMya NopAaKa & Ha MHOxKeCTBE PR, 
POu3BOAHYIO PYHKUMH © (x) BTOUKe x€P no MHoxecTBy P o6osHa4uMM 9’, () 


| F p(x + h) — 9 (x) 
| pei Oia h : 
x,x+heEP 


Onpegenenne 1. Henpeppisnaa cynkuua (x), onpeqenennaad Ha 
Howectse P, mpuHannexut Kaaccy L(k+a;P)(0<a<1), ecam cyme- 
rByeT HenpepbiBHan k-A mponsBognaa 9) (x), EP. YROBJIETBOpAIOWaA yc 
opuio JlunwMia NOopAdKka a Ha P. 

Ilyetb Fc [0, 1] —3amKHyToe- MHOxKecTBO; mesF >0; gaa yuo6cTBa 
apakTePHCTHKH MudpdepeHuHa/bHbIX CBOHCTB H3MepHMOH, BOOOWe FToBops, 
yHKUHH f(x) Ha MHOKecTBe F BBeETeM cs onpeyevieH He: 

Onpeneneune 2. H3mepnmaa dyukuna f(x), onpememenHad Hu KOHeU: 
ad MOUTH BCIOAY Ha F, npuHagnexutT Knaccy L(k+a; F\ 0) (0<a<l), 
IM JIA MpOH3BOMbHO Masoro ¢ > 0 cyulecTByCT COBepLIeHHOe? MHOXKECTBO 
feo, mes(P \ P.) <, Takoe, uto f(x) €L(k+ a; P.). 

Crenyroune 3aMeuaHHA HeETpyAHO BbIBeCTH u3 pesysbTaTOB A. 51. Xuu- 
wHa (1) uw Yutuen (?). 

Sameuanue |. Jina mpunagnexuoctu f(x) knaccy L(k+a; F\0) 
eOOXOMMMO HW JOCTATOUHO, YTOObI MOUTH BcIOmy Ha F cyulecTBOBala KOHeY- 
an k-A aCHMNTOTHYeCKaA NMpOW3BOLHAaA: 


Il (x) EL (a; FX 0). 


Sameuaune 2. Jina npnuagnexnocta f(x) Kmaccy L(k+a; F\0) 
-06XOHMO MH WOCTaTOUHO, 4YTOOLI AIA MponsBo/bHoro s > O cyulecTBOBaJIH 
BEPLUIEHHOe MHO*KeCTBO P, . F wu cdyukuna 9. (x), OS x <1, Takue, 4To: 
fies (F \ P,) <8; 6) 92 (x%) =f (x) pu x € P;; 8B) Bo) CL (RoE as [0,. 1]). 

2. PaccmoTpuM, c Apyroli cTOpOHbI, KJaCC Pal\WOHaJIbHbIX (PyHKWMK n-ro 
opaAKa 


m (x) 
Rn (x pac al @,()? n= max(m, k), | 


le Pm (x), Qe (x) — MHOroueHb! cTeneHH m, k COOTBETCTBEHHO. 
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Ilyctb Rna(f; F) ectb Haunyumee mpH6mmKeHHe HempepbIBHOM (yHKILM 
f(x) Ha MHoxectBe F pallMona/IbHbIMH PYHKUHAMM NMopsKa He BBINe 1 


Ra(f; F) = inf max |f (x) — Rn(x)|- . 
{Rn (O} x€F 


AuasornuHo Haniyamee mpHOmuKeHHe MHoroweHamu o6o3HauNM E,(f; F). 
ouepugHo, Rp(f; F) <Fna(f; F). : 
Cnpapeqinpa CJiemqyiollai TeopeMa, ABJIAIOWaicA aHaJIOrOM M3BeCTHO! 
reopemp! C. H. Bepuuiretina (cM., Hanpumep, (°)) 0 HaMulyamMx mpHosMKe 
HuAX Ha oTpesKe [0, 1] HenpepbIBHEIx cbyHKIHi amreOpanyecKHMH MHOFO 
qJleHaMH: 
Teopema l. Ecau 


Cc 
Ralf; F) Sep 


2de A> 0, 8>0—npouseorbno manoe uucao, C — konxcmanma, He 3QBUCH' 

wana om n, mo f(x)EL (A; FN 0). 
Vuaue (cM. 3ameuanue 1): 
Teopema lI’. Ecau 


C 
Rn (fs PF) aeg 8? 


2de R>O yenoe, OKa<1, 6>0 npouseonono mano, mo gynkyuan f (x 
noumu ecrody Ha F umeem Koneunyto k-10 acumnmomuuseckyto Npou3seoony. 
Fl (x) EL (a; FXO) *. 

Jloka3atTeJibcTBO Teopembl | omMpaeTca Ha CJIeyIOULyIO JIEMMYy 06 OlleHKe 
MpOW3BOXHOH pallHOHaJIbHOM (byHKWMH: 

JlIemma. ITycmo Rp(x) — payuonanonan dyHKuyuA n-20 nopadKa, 4 > 0— 
NPOUZBONbHO MmManoe 4ucno. Cywecmeyem muHoxecmeo A = A(Rn(x); 7) 


mes A <4, makoe, umo OA”A @CeX x€éA cnpasedauea oyenKa 
, ] 
| Rn (x)| <C | Ra (x) |, 


20e C — a6contomunan nocmoaHHaa. 

Sameuaune 3. Teopema | rapanTupyer onpeyenenubie auddepenuuasb 
Hble CBOHCTBA PYHKUMH f(x) JHUb «BHYTPpH» MHOKecTBa F; B TO Ke BpeMs 
HHKaKaA CKOPOCTb CTpeMJICHHA K HyJIO R,(f; F) He oGecneyuwBaeT CKOJIbKO: 
HHOyAb XOpOWIMX AndPepenWwabHbBlX CBOlicTB CbyHKUMH f (x) Ha BCeM MHO: 
xecTBe F; TouHee (*): KaKOBbI Obl HU ObIIH MHOXKecTBO F (B 4acTHOCTY 
F =[0,1]) uw nonoxutesbuble dbyHkunn o(n) u w(8))0 npw +0, cyme 
CTByeT Hellpepbipuan dbyHkuna f(x), x€F, Takaa, 4TO 


Ty O48 fF) 
Ri(f; F) < ¢(n), USTs sige 


Orciona u 43 Teopempl 1, B YacTHocTH qua F = [0, 1], cule lyerT: 

a) CyUlecTByIOT PYHKUMH, LIA KOTOpLIx E,(f) CTpeMATCA K HyJO CKO 
yrOHO MeVICHHO, B TO BpeMA Kak R,,(f) CTPeMATCA K HYJIO CKOJIb yroqHe 
ObICTPO; , 

6) cyulecTBYIOT *yHKIMH, BAA KOTOPBIX MOpAJOK CTpeMJIeHHA K HYJKC 
Rn(f) He Bblue, 4eEM MOpAZOK cTpem.ienua K HywO0 E, (f). 


* SametuM, uTo npn k>1 cymecrsyer Te C= fl (x) MouTu Bciony na F. 
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3ameuanne 4. !IIpupeyem mBa KayecTBeHHBIX pesybTara C. H. Mep- 
ia (*) O HaMsyuWMXx NMpHOMxKeHHAX MHOPOWIeHaMH Ha 3aMKHYTBIX MHO- 
CTBAX. 

1) Kakoso 6b! Hu ObIIO GecKOHeuHOe MHO*eCTBO F, CymecTByeT eS 
MbHaA PYHKUHA (nN) Takas, uTo ecau E,(f; F)<(n), To f (x) = D(x) 
ux€F, D(z) —uenaa bynKnna KOMIIJI€KCHOrO MepeMeHHOrO. 

2) Kakosbl Obl HH ObIJIN NOMOKUTeMbHbIe CyHKUHN P(n) H w(6) | 0 npu 
+0, cyllecTByloT coBepmieHHoe MHoxecTBo P u dbyHKiuusa f(x) TaKkHe, 4TO 


E, (f; P) <9 (n), lim Otb iD) 


acy Mak ak 


IIpupeyeHHble pesyJIbTaTbl OO ycOBAUBAIOT TIOCTaHOBKY 3afauH OO u3y4ee 
MW HaWyULINX MpHOMWKeHHA MHOrOWeHaMH Ha 3AMKHYTBIX MHODKECTBAX, 
M3 Teopemp 1 HenocpescTBeHHO cyleqyeT pelleHve OHO U3 BO3MOXKHBIX 
aTOM HalpaBJieHHH 3ayau: Kakue udiPepeniMalbuble cBolicTBa dPyHKWAU 
¥) OG6ecneuMBaeT CTeNMeHHad CKOpOCTb cTpemJeHua K Hyso E,(f; F) Ha 
OH3BOJIBHOM 3€MKHYTOM MHOxecTBe F MOOKUTeAbHOL MepbI. 

‘Teopema 2. Ecau 


En (fs F) <a 


2 A>O0, 6>0 npouseorzeHo maao, mo: 

a) f(x)€ L(A; FN. 0); 

6) ecau ompe3ok [a, B] nexcum cmpoeo exympu F, mo f (x) €L (A; [a, 8]) 
eopema C. H. Beprtumetina). 

Bonpoc 0 TOM, KaKOBa 3aBMCHMCCTb MexKAY uddepeHunaJIbHbIMH CBOH- 
Bamu f(x) Ha BCeM MHOxecTBe F, cKOpocTbio cTpemseHHA K HyJO E, (f; F) 
CBOMCTBaMH MHOxKecTBa F, OCTacTCA OTKPHITbIM. 

3. IlyctTb cHopa f (x) — u3MepuMaad (yHKUHA, oMmpeyeseHHad H KOHedHAaA 
UTH BCIOLY Ha 3aMKHYTOM MHOoxecTBe F. J|na XxapakTepHCTHKH KOHCTPYK- 
BHbIX CBOHCTB (byHKWHH f(x) Ha MHOxecTBe F BBeeM BeJIMYHHY 


Rife) Ant Red; Ps); 
(eas 


e P.€ F — coBpepwieHHoe MHOxecTBO, mes(F \ P.) <8, f(x) HempepbiBHa 


P,. Ananoruyno onpenesaem E;, (f; F). 
V3 teopemp JiKexcona (*) H 3ameuaHua 2 HeMocpeACTBeHHO Cyelyer: 
Teopema 3. Ecau f (x)€E L(A; F\.0), A> 0, mo npu sobom s > 0 umeem 


Ei (fi F) = 0 (4). 


Cnpapeqiusa cnenytouad o6OpatHaa Teopema: 
Teopema 4. Ecau npu awbom ¢ > 0 


Ri (fi F) = 0(—3)s 


2 A>0, 6=8(e) >0 npouseonoHo mano, mo f(x)@€L(A; F\0). 
Teopemp! 3 u 4 MOXKHO c/OpMy.MpoBaTb HW B TePMHHaX aCHMNTOTHUeCKON 


(cbepe Huu pyemocrTnH. 
Teopema 3’. Ecau dyxkyun f(x) noumu ecrwody na F umeem Koneunyto 


0 acumnmomuu4ecK yo Npouséecdnyto fe! (2).€ Ee eclored) 2 Oe one m0 


e fond 
Et (fs F) = 0.\ez) 
u AO0M ees0y 
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Teopema 4’. Ecau npu atwb6om e > 0 q 
Bf | 
Ri (fs F)= 0 eee) 


20e R>O yeaoe, OXa<1, 8=S8(e)>0 npouseoneHo mano, mo PyNKyUs 
f(x) noumu ecirody Ha F umeem Koxeunyto R-to acumnmomuueckyto npous6od- 
nyo fr (9) € L (a; FN). 4a 

Siecb, OUCBHAHO, COMepxKaTCA MpsAMble M OOpaTHbIe TeEOpeMbl O Han JIyaUIAX 
MpHOJH2KeEHHAX H3MeEPMMBIX SbyHKiMh Kacca L(A; F\0) Kak MHorouwieHamy, } 
TaK H PpallMOHaJIbHbIMH (yHKILMAMH. . 

4. Onpegeneune 3. V3mepnmaa cynxuna f(x), onpeqemeHHad HW KO-} 
HeyHad mouTH Bcioxy Ha F, npunagmexut Kuaccy R(F), ecm mpH JOOOM 
e>0 . 


lim V R§(f; F) =0. 


CrpapelHBbI CuleLYIOllHe TeOpeMbl, MOKasbIBaloulNe, YTO PYHKIAM KsaCca 
R(F) o6saqaroT paQoM cBolicTB,. aHavIOrHUHbIX BaYKHEHLIMM CBOMCTBaM KJlacca 
aHauTHYecKHX (yHKuUH (°). 2 

Teopema 5. JIycmb f(x) npuxadsexcum xaaccy R(F). Toeda noumu) 
ecrooy Ha F cytwecmeyem KoHeuHan acumnmomuuecKkaaA npou3zéeodHaA ity (x), 
makoce npuxadsencatyan Kaaccy R(F). 

Caeactspue. DyHkuna fix), mpwHannexkamaa Ksaccy R(F), nowH 
Bclony Ha F OecKOHeCYHO aCHMNTOTHYeCKH Anddpepenunpyema. 

Teopema 6. /lycme f(x) u g(x) npunadsescam Kaaccy R(F) u f (x) = 
= g(x) Ha mHosecmee A noaowcumeronou mepol, AC F. Toeda f (x) = g(x, 
noumu ecrwdy na F. P 

IIpymepom dyHkunh, npwvanvexkallux knaccy R(F) uw He aHadUTHYeCKHX 
HH B OfHOH TOUKe MHOxKecTBa F, cuyKaT CPYHKUMH Bua 1 


co 

eS | 
x—a,’ : 

n=1 


rye {an} BClOly MIOTHOe KaK Ha MuHOxKecTBe F, TaK H Ha MJIOCKOCTH KOM: 
n 


MJleKCHOrO TepeMeHHOrO; MHOxKectBO V A,—>0 upu n—>oo. “ | 

Sameuyaunune 5. Ananornuunble nocTpceHusA, HCXOAA H3 HaMJTyaWUX npHi 
OMKeEHHH MHOFOWIeHaMH, He BbIBOLAT 3a Mpesebl KJlacca aHasIMTHYeCKUm 
(PyHKWUHH: dyHKuusA f(x), Waa KoTopoi 


n . 
lim V E3 (f; F) <1, (#¥ 
n> CO 
aHasIMTHUHa Ha MHOxeCTBe TOYeK MWIOoTHOCTH F, T. e. MOUTH BCIOMY Ha 
(B Mpyrux tTepmMuHax cmM.. (4)) kmacc E(F) dynkuui, gaa nonce 
n i i 


lim VEE (f; F) =0, coxepxuT TombKo Wemble PyHKILUH. Z 
noo mt 

TakwM o6pa3om, Knacc -R(F) cyuecrBeHHo umpe xKaacca E(F) u uel 
BKJNOUAeTCA B KJIacc (+). B CBASH C 3THM HHTepeCHO OTMETHTb, YTO KwJIaCChl 


yHkuvii, onpezensempre coorHomenuamn limn“E% = 0 pH s060m A W 


n> co 
: A pe 
limn” R,=0 npn mo60om A, ToxTecTBeHHHI. 
N->CO 
Mockosckult rocyzapcTsennblii yHHBepcnTer Tlocrynuo | 
um. M. B, Jlomonocosa 5 V 1959 


UMTHMPOBAHHASA JIMNTEPATYPA | 

7A. A. Xu uuu n, Mate. cOopn., 31, B. 3 (1924). *H Whitn ey, Trans. Am, 
Math. Soc., 36, Ne 2 (1934). 88MM Hatancou, KoxcTpyktTHBHan Teopua dyHkune 
1949. *C.H. Mepreasnu, Tp. Matem. nucr um. B. A. Creknopa AH CCCP. 37 (1951), 
8 A. A. Touuap, JAH, 100, Ne 2 (1955). ® A. A. Pouua p JIAH, 111, Ne 5 (1956), 
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Aornxage Akagemuu nayr CCCP 
1959. Tom 128, Ne 4 


MATEMATHKA 


B. EPOXHH 


HAWJIYUMIEM TPMBJIMDKEHHH AHAJIMTHAYECKWX ®YHKILMA 
MOCPEJCTBOM PALLHOHAJIbHbIX JPOBEM CO CBOBOJHbIMU 
NOJIOCAMU 


(JT pedcmaenenxo axademuxom A. H. Konmoeopoootm 14 V 1959) . 


Be Yepes Pn = {Pa (Z),:Qu (Z)} A Ra = {Ra (Z) = Pr (2): Qn (2)} OOOSHaUaeM, 
OTBETCTBEHHO, KJIacc aJireOpanvyecKHX MOJIMHOMOB CTeneHH He BDIlle n H 
acc BCe@X PalHOHAaJIbHbIX ApodeH nopaAyKa He Bblue n. Jia wmo60K KOM- 
eKCHOK SyHKuHH f(z), OMpeqeneHHOH Ha Kpyre |z|<1, oOpasyem Hanuy4- 
Me NpHOJIMxKeHuA 


énlf(z)]= inf sup | f(z) —Pa(z)|; 


PA(ZEBn | 21<1 
enlf(z)]= inf sup |f (z)—Ra(2)I. 
Rp(ERn |Z1<1 
Ecau Ag —kasacc Bcex byHKuHH, anainTuyeckux upu |z]<R, R>1, 
0, KaK M3BeCTHO, u3 f(z)€ArR BbiTeKaeT lim (en [f(z)])/n» <1/R. C sTuM 


noo 


KTOM HHTepeCHO CpaBHHTb Cie CTBHe COObuLaeMO Janee TeopembI 6: cywe- 
eyiom maxue dynkyuu f(z) Kaacca Ap, Oana Komopoix lim (Ep [f (2)])'/n=1/R. 


n—>co 
CJM CYNHTb 10 uncy MapameTpoB (2n-+1 npotuB n-+ 1), To 3TOT pe3yuIb- 
T KaKeTCA HECKOJIbKO YAMBHTeJIbHbIM, Tem Oosee, ato A. I. Burywxkuupi (*) 
IBHra/laCb runotesa, CoriacHO KOTOPOH axe Tpo6u Bua Fp (Z)= Pp (Z):Q,(2), 
e p+q=n, npnOimxKaroT m06ylo PyHKuUMIO H3 Ap 3HAaYHTebHO TOUHEE, 


M TlomMHOMb! P,,(z) (runoTerHueckH Kak R7”), 
B cCBA3H C 9THM MpPECTaBJIAeCTCA CYUECTBEHHbIM (JIA TOHHMAHHA He TOJIbKO 
aCCMaTpHBacMOH MpoOsleMbI) 3aMe€THTb CuJlIeqyroujee pa3siM4uve B cnocobax 
Rt Hanyymero npHOmmKenna Ha |[Z|<1 nocpeactBom Pp(z) WH Rn (Z2). 
moco6 P—xapakTepucTHyecKHH NA ksacca Apr: yc/JOBHe 


m (én [f (z)])""<1/R neo6OxonuMo {aM RocTaTouHO AA NpHHaanex- 


‘CO 
octu f(z) kK Ar. Hampotus, MO%KHO nOKa3aTb, YTO HHKaKHe YCJIOBHA TOJIbKO 
a CKOpOCTb YObIBaHUA BeJIMYHH &,[f (Z)] He MOryT NOJHOCTbIO OXapakTepH- 
a cpofictno f(Z) ObITb aHanMTuyeckol mpu |{z|< R. Umenno B cymect- 
CHHOM HexapakTepucTHYHOCTH AIA Arg cnocoba annpokcHMallHH K 3akuroUeHAa, 
(O-BIHMMOMY, KaueCTBCHHaA UpHunHa Toro dbakTa, 4TO B CMbICJIe BeJIHMYHHbI 
KOPOCTH MpHOM2KeHUA K «CAMO MIOxofy dyHKuHH v3 Ap 9TOT CMOCOO He 
(bekTHBHee MO uNCJY MapameTpoB* (B jelicTBHTeIbHOCTH — axe xyxe), 
€M XapakTepucTuyeckHH cnoco6 $. Kcratu, 3amMeTHM, 4TO XapakTepHcTH- 
ecKue cmoco6bl ammpoKCHMallHH (y2xKe He OOA3aTebHO MOJIMHOMHAJIbHbIe, 
(0, UTO 3aMeYAaTEJIbHO, JIMHeMHbIe) MH COOTBETCTBYIONIMe «XapakTepucTHyecKkHe 
KOpOcTH» M3BecTHHI (”,°) H WIA ropa3qo Govee OOULMX JIMHEWHBIX KJIaCCOB 
HaMTuyeckux (byHKuui, vem Ar c HOpmMoH max|f(z)|, |z|<1. Umenno 
-3THMH «XapaKTePHCTHYeECKHMH CKOPOCTAMM) HM Hallo CpaBHHBaTb CKOPOCTb 
ausyuiero MpHOMxKeHHA B OOLIEM Culyyae. 

C xpyrof croponsi, GOnaroqapa Tou »%e HexapakTepucTHuHOcTH cmocoba 
i, AA nopasqKa npHOnmxKeHHA ApoOamu R,(Z) HHAMBUAyaJIbHBIX aHaJIATH- 


* BaxkHo HMeTb B BHAY, TO 3aBHCHMOCTb OT MapaMeTpoB B CpaBHHBaeMbIX cmocoOax 
MuHeMHaA WM JpOOuO-NMHeMHaA) «OJMHAKOBOH C/IOXKHOCTH). 
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ueckHX (yHKUMH HM (pyHKWMu KJaccoB Oosee y3KHX, YeM Ar, BOSHMKae 
MHOro Bo3sMoxHocTel. [IpH 3TOM co CTOpOHbI OOwacTH aHaJIMTHYHOCTH TI 
cyulecTBy JlelicTByloT Govlee TOHKHe akTOpbl, YEM PaccTOAHHe JO HyJlA e 
6nxKalimel OCO6eCHHOCTH, H 9TO MOXKET MaTb CHJIbHbIM sdpekT (MpocToK mpH 
Mep — SKCIIEHTpHueCKHe KPYTrH). 
2. Paccmorpum HopMpi (r > 0, p> 1): 
it 


— : so P| dz|)/P; 
lFOh=sup FO’ Ob. (aa- | F@ Plat 


| 2|=r 


, 1 */p 
if = (ae \) 1 F @p tae)”. 
|z\<r 

Kak o6pruno0, o6o3Hayaem uepe3 Hy, Kaacc PyHKWHH f (Zz), aHawMTHUeCKH, 
mpH |z|<r uM TakHX, 4TO HOpMbI |f (Z)||,,. OrpaHHYeHbI B COBOKYNHOCTH JJ 
O<p<r. Ecau f(z)€ Hp, TO, Kak H3BeCTHO, CYUJ€CTBYIOT MOUTH BCL 
Ha {Z| =r yraopble rpaHHuHble 3Hayennsa f (Zz), mpHyem ||f (Z) Ip, < co. Kuaac 
Hp, OyeM BOCIIPHHHMaTb Kak wpocTpaHcTBo c HopmoH |/f (z)|,,,. Uepe 
HH) o603Ha4uHM eAMHMUHBIM wap B H,,. AHnasorHuHo, H,, O3HauaeT Mp 
CTpaHCTBO aHaJIMNTH4YeCKUX B Kpyre |Z|<r cbyHkunu f(z) c KOHeuHOH HOp 
moi ||f(z)|,, 4 Ho —equHHUHDI Wap B H,,- QOosHauuM elle: AOS 
= A, 1) {f (2): | f(z) |-< 1}. B cayaae r= 1 3Hau0K r (tT. e. 1) B mpHHaTer 
OOo03HaveHHAX MHCaTb He OyjeM. 

Yepes It} oOosHa4yHM KJlacC pallHOHaJIbHBIX pode R,(zZ) mopalka H 
BbILe 1, BCE MOJIOCbI KOTOPbIX JlexKaT BHe Kpyra |z|< 1. ITlonoxuM, coor 
BeTCTBEHHO, MA [(zZ)€ Hp, F(Z) H,: 

Spnlf(zZ)] = min |f(z)— Ra(2)/b; 
Rn(2) & ie 
eA @l= min |f(2)—Ral. 
Rnl2) & RY 
O6pa3yeM BeJIMUHHbI 


c(f(2)] = lim(en [f(2)'/n, te= sup t[f(2)], 
n> co F(z)E AR 


&,,R = sup e&, [f(z)], TR oe lim (en,r )'/ns 
f(2)6 HW) BRS 


AnaJIOrM4HO, 3aMeHAA NOCMeAOBaTeMbHO é, [f (Z)] Ha &p,n [f (2)] H Cae [f (2), i 
11a HQ), yu ie. NOJILY4HM BeJIMUHHbI 


Tp [7 (Z)], Tp,R» ©p,n,R> ae t, [/ (z)I, TR Sok ? ae 


Teopema l. Jaa awbox p>1, R>1 umeem 


ae Pes Pils , wane 1% 2 
R= WRI, SR te 1/R. 


Tp =T 
R p, 


Teopema | BbIBOANTCA 43 CJleLyIOUlMx MpeqioxKeHHi, HMeIOUIMX CaMocTos 
TeJIbHbIM MHTepec. 

Teopema 2 IIycmo f(z)€H2. IMycme R,y(z)— payuonanenan Opobt 
HauAyuueeo NpubAUIKEHUA f(z) 6 Kaacce RL no Hopme || (Zz). Ecau nopadon 
Opodu Ry(z) (m. e@ npasurbHo cocuumannoe obwee 4ucAO noatocoe) paéeeh 
Mn, npusem q >0—4ucrno KoHe4HbLx noatocos (caumaa KpamHocmu), U ec: 
Au 6 mouke 2=C=- oo Apobs Rz(z) umeem nonwc Kpamuocmu k, mo, nona, 
ean p = max {k,n—m+k—1}, Oonncno umempo | 


R® (0) = Ff (0), j= 0,4, 2.3) 2 
- 1 Sif al 
GQ) aaa) eS 
no pO pe we eee 
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B cayuae we f(z)@H, u nauayuueeo npubauscenun, coomeemcmeenno, 
nopme |p(zZ)|,, NpuMenAA DopmanbHo npedvlOyujue OOOSHAUeEHUA U NOAAeaA 
z 
f ecakoli p(z) oY (z) = \e() dt, umeem mecmo 
0 


RY (0) = Ff (0), f= OF iste, aa 

; 4 F a . 

Cy as OV Seu fts ui en. 
RD(=) fu oe) j L¥O Lm ol 


Teopema 2 moulyyeHa NpaAMBIMH MeTOJamMu AudpdPepentMabHoro UcUHCse- 
a. OrmeTuM, UTO B Culyuae Hansyumero npuOMKeHHA Cc (bHKCHPOBaHHbI- 
MOJHOCaMM NOPAROK WHTePlOJIAWMA Ha eAMHMLy HHxKe (cM. TakxKe (*)). 
ICBUHbIM CJIECTBHEM TeOpeMbI 2 ABJIAeTCA (pakT, UTO PallHOHAaJIbHbIe [po- 
» BBefleHupie K. HM. BaOenko (3), BooOme Zavieku oT ApoGel Hausmyumero 
WOIM2KEHHA (XOTH HM Jue HX B CMBICe MpHOMxKeHUA B KsIacce). 

V3 teopempr 2 c momoulbIo usBecTHOM Teopembl JlarpaH»Ka — Qpmuta BBI- 

MTCA: 

Teopema 3. Ecau f (z)€H» (uau f(z)€H)),mo ece payuonaabnole Opo- 
* Hauayuueeo npubsuocenun f(z) no mempuxe ||p(Z)|, (coomeemcmeenHo 
(2) |.) @ Kaacce R! codepoeamca @ mopmyase 


zB, (2) f (t) dt 
Ra (2) =f (2) — aH Bier sc lz|<p, (1) 
4 
Pam, (2). = I] tae npuuem max |dak|<p<l. 
i . k=1 1 — ayz ; 1<k<n 
TlonoxuM Aa BeakoH f(z)€ Hy uw moObIX Qy,.. .,An(|ae| <1) 


vin Spl) Beane RAEI 
I, VE Cipoiees Qn) Va Det \ (4 — a,t) tB,, (t) ? 


“ese Pa ace f(t) dé 
Fay: 4) = ae | Gaye 


TCL 

|t |=1 
Teopema 3 JONOMHAeTCA CJIeELYIOULHM NpeAiox%KeHHeM: 

Teopema 4. «llapamempoly ay,...,Qn, Coomeemcmeyroujue no gmopmyse 
payuonanonolt Opobu Rp{Z) HauAyuuezo npubAUseHUA 6 KAacce Fi npo- 
;OnbHOLL «Gbynkuuu f (z) € He, Oonrcnol yYOoenemeopAmb yYpaébHenusm 
50, .-., An) Ti (f;G,---1Anr) =90 (S=1, 2,...,n). Ecau, @ 4“acmunocmu 
(0) 0, f"+D(0) = 0, mo Rp (Zz) He moocem Oolmo’ noAUKOMOM. 

Teopemol 3 3aqaua Hanuyumero MpHOmmxenHA B Hy CBOAMTCA K pasbl- 
HHIO MHHHMYyMa M10 Q,..-.,Qn (|@e|< 1) Beanunubl 

co 


@-R@E= Dink w= | Oe. (2) 
k=1 \t |= n 
Hapsamy c lapaMetpamMu aj,...,Q, MOJIe@3HO BBeCTH HOBbIe MapaMeTpbl 
...,@, HOCpeCTBOM TOK ]ecTBa 
0,4) (2 — 05) 2 (2 — Gn) — 2 — 02" + — O02 8 One 


lee} 


u f (2) = >, ees tno OAA onpedenenusn BeAUMUH Yr 1epes u3seeCMHoLe fv u 
v=0 
amem pol 7 hoOAytaemcA Oe€CKOHEUHAA AUHEUHAA CUucmema 
n—1 


Ye = Op + > Ofer C7 = fake — a nee ie © (kA TED, SY. 


j=1 J~=0 


* MoxetT ObITb, HX HECKOJIbKO. : 
3f 


Virepupya BbilivcaHHble ypaBHeHHs, MOy4uM AA mro6oro: i= OF 125 age 


Ly 


2 ya 
k= Dy Pete » ( » Oana A) Tmbeti wy = max {0, m+ ee . | 


v=0 j=l b=ej 
Te Py = Py(@1,---,@n) OMpefemAloTcA PeKYPpeHTHO 
.) in 
Po= 1, P= > © jPv—j (y =1,2,.. +1), P= » © j Py—j Ve n). 
j==1 =] 
Teopema D. Ilycme jf (z)= pai fyz’€ Ar. OOosnaan gy = fvR’, o6 pasye. 
v=0 


npu Kax0om n>1 gopmy 


n 12 


HH? (2, oe Oe Zn) = > 


k=1 


&k+n — > Skr+j—-1 &j 


=1 


Honoocum. hp, = min Hy(2;,,. <es2n)> Oe iy alee 
Tozda, ecau R>2 umeem 


te [f (Z)] < max {a lim lim (h Ay)'|n; wot}: 


co 

Teopema 6. cau. f(z)= >) Cm2’™ EH, 20@ {Xm} — nocnedoeament 
m=0 

HOCIN’ HAMYPANbHOLX 4UCeA, YOOBAEMBOPAIOUAA YCAOBUIO dm — km— = Am < 

< Am41— 0, mo, onpedennn uucaa M1 (n=1,2,...) mpeboeanuam| 

Am, >1, Mmy1< 11(tn a= tect Ay ze n),npu swbom n noAYyHus: Gan [f (Z)]2) 

>| Cm, |/ 2n- Omctoda, ecat Cm = R~*™ U ini km — CO, NOAYLAEM Te [f (z)]>4 

= 1/R: 

JitoO6onmbITHO 3aMeTHTb, YTO ONeHKA &5,, [f (z)] > min |%,| (eo (?)) si 


eae wasp, 


JseTCA upesspuaiino rpyOoH. MmenHo MoxHO MoKa3aTb, YTO Wa BCAKC) 
byHKunn f(zZ)€ Apr, ecau TombKo f’(0)=-0, umeem lim(min | 7)" 
| 


2 
SS R(R?+1)° | 
Teopema 7. IIycmo. f(z) —o0dHno3Ha4HAaA aNanumuuecKan pynnyua 
Konmoye r<|z|<R, r<1<R. Toeda 


cx 


pes: In IS 
lim (min eat (i Raye <exp (— —,—], 
n>ooRp(2) € Rt, |2I= Cine 

le 


npuuem amo Hepaeencméo mounoe. 

Hakonell 3aMeTHM, TO TOCpexCTBOM npecOpasoBanua PaGepa ccbopmyst| 
POBaHHble 31eCb pe3y/bTaTbI MOUTH MOMHOCTbIO MOryT ObITb OOOGMIeHbI Jy 
CJlydad MpHOAMKeHHA PallMOHabHbIMA JpOOAMM aHasMTMYeCKUX (yHKUHH If 
TIpOH3BOJIbHOM KOHTHHYYMe. 


Tloctynuao 
5 V 1959 


UMTHPOBAHHASA JIMATEPATYPA 
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tem., Ne 2, 9 (1958). *J. L. Walsh, Interpolation and Approximation, N. Y., 198 
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Horaagn Akanemunu nayr CCCP 
1959. Tom 128, Nb 4 


MATEMATHKA 
A. A. HBAHOB 
OTHOWIEHHA CMEXKHOCTH HA TOMOJIOTHYECKHX 
_TIPOCTPAHCTBAX 


(ITpedcmaeaeno axademuxom II. C. Anexcandpoeeim 15 IV 1959) 


OTHOMeCHHEM CM€XHOCTH Ha TOMOMOrHYecKOM MpocTpancTBe E 
©€M Ha3bIBaTb OTHOMICHHe o, 3aaHHOe Ha COBOKYMHOCTH KOHe4HBIX CH- 
SaAMKHYTHIX MOfMHOKecTB E u yOBJeTBOpArIOMee YCJIOBHAM: 

OC 1. Ecam kag semeHT cuctempl 8 coyqepxKHT HeKOTOPHI 921eMeHT 
ITEMbl % H HMeeT MECTO o (x%),TO HMeeT MeCTO a (8) 

OC 2. Ecuim umeet mecTo a (a \/ 8), TO uMeeT MecTO J1H60 ¢ (a), H60 () (a\V B— 
TeMa, COCTOAUaH H3 BCeX 3aMKHYTbIX MHOxecTB Bua F UH, Fea, 


OC 3. Ecau mepeceyenve BCex 3JIEMeHTOB CHCTeMbI % HE MyCTO, TO o (a) 
PeT MeCTO. 

B () Opto moKasaHo, 4TO NOHATHE OTHOLICHHA CMeXKHOCTH MOxeT OBITS 
1€3HbIM B TeOPHH OuKOMMAaKTHBIX pacliMpeHui TOMOMOrH4ecKHX MpOcTpaHcTB 
neca T,. 3yecb MBI IPHMeHACM €TO [IA MOYYeHHA HEKOTOPEIX PesyJbTA- 
; TEOPHH pacuiIMpeHHH oOO“IMX TONOsOrM4eCKHX MIpocTpaHcTB HM TeOpHH 
HOMePHBIX IIpOCTPaHCTB. 

EcrecTseHHBIMH OObeKTaMH TeOPHH paciIMpeHH TomomorMyecKHxX Mpo- 
JAHCTB SABJIAIOTCH TAK Ha3biIBaeMble NPAaBUJbHble pacwiupeHHA. 
mupeHve E’ mpoctpaucrsBa E OyjleM Ha3bIBaTb MpPaBHJIbHbIM, CCJIH 3aMbI- 
tua B E’ noxmMHoxectB E o6pa3yioT 3aMKHYTbIM Oa3suc E’ wu kaxkyaa TOU- 
E'\E o6pa3yeT 3aMkuyToe moymMuoxectso E’. Uto Kkacaetcs Tomnovoru- 
KOH CTPYKTYPbI PpacuIMpaAemoro MpocTpaHcTBa, TO Ha Hee He OYyyT Ha- 
JIbIBATbCA KaKHe-HHOyAb OrpaHHyeHHs. 

Tlocrpoum mpotnecc paciipeHua MpOM3BOJbHOrO TOMONOrMYeCcKoro MpocTpaH- 
a E, oCHOBaHHbIM Ha 3aqaHHH HEKOTOPOTO OTHOLICHHA CMeXHOCTH oa. 
Cuctema 3aMKHYTbIX MHOwKecTB E (KOHeuHaA WIM OecKOHe4HaA) Hasbl- 
TCA CHCTEMOH o-CMEKHOCTH, ecH JA moO0OH ee KOHEUHOH NOACH- 
MBI & WMeeT MecTO o(a). Tak KaK CBOMCTBO CHCTeMbI ObITb CHCTeMOH 
M@XKHOCTH HHAYKTHBHO, TO KaxKad CHCTeMa G-CM@XKHOCTH COJePpKUTCA B 
OTOPOM MaKCUMaJIbHOM CucTeMe o-cmexHocTH. Hac OylyT MHTepecoBaTb 
Cb TOJIbKO T@ M@KCHMAJIbHbI€ CHCTEMbI CMe2KHOCTH, MepeceyeHHe 9dJIeMeH- 
-KOTOpbIX mycTo. TakHe CHCTeMbI MbI OyJeM Ha3bIBaTb UC UES AION UM UH. 
Ilyctp be — mo6oe 3aMKHyTOe MOAMHOxKecTBO mpocrpanctsa E. O6dosHa- 


[ uepe3 Dr COBOKYMHOCTb MAKCHM@JIBHBIX HCYeSAIONIUX CHCTeEM CM@XKHOCTH, 
epxkamux F; Torga, OYeBHIHO, 


Or, yr, = Or, U ®r,. 


O6osnauum Dz uepes E. 210 COBOKYIIHOCTb BC€X MaKCHM@JIbHbIX HCcue- 
UX CucTemM o-cmexHocTH. Ilonoxum oE=E UJ Eu ompexemuM Ha oE 
ONOrHIO, BbIOpaB COBOKYMHOCTb MHOXecTB Bua Dp = FU @, (F 3amK- 
o 8 £) B KavecTBe 3aMKHyTOrO Oa3sHca. ITO CfleaTb MOXKHO, TaK Kak 
UR = Mr, UDr,, T. €. KOHeYHbIe CYMMbI BbIOPaHHbIX MHOXKECTB ABJIA- 
‘A BbIOPaHHbIMH MHOXKeCTBaMH. 
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O6pbluHbIMH MeTOJaMH [OKa3bIBaeTCA: 

Teopema 1. cE séennemca npaéeuroHolm OUKOMNAKMHOLM pacuiupeHuem 

Bowlee Toro, MOXKHO OKasaTb CJlefylollee YTBepxKAeHHe: 

Teopema 2. Cywecmeyem 63aumHO-OOHOsHAauHOe coomeemcmeue Mestcd,) 
MHOIHCECMBOM BCEX NPABLLALHOLX OUKOMNAKMHOLX PACUUPCHUU mMoONnoNOeUteCKOe) 
npocmpancmea E, onpedenenHolx Cc mo4Hocmoto Oo aKeuUeaAeCHMHOCMU, U MAGI 
CeCINBOM eCex OMHOWeNUt cmeacnocmu Ha E. ITpu amom Kascdomy omnowwel 
Huto CmeocHocmu o Ha E coomeemcmeyem OuKkomnakmHoe pactuupeHue sky 
Kaxcdomy OuKkomnakmHomy pacuupenuto E" coomeemcmeyem omHnowenue CMedK) 


wocmu ¢, onpedeanemoe ycaoeuem: 9(F1, Fe,y.--,Fn) Umeem mecmo moeoa 


n 
— 
moArvbko mozda, Ko2da () F; -= ©. 
i=1 


i= 
Jlambuelinee u3yNeHHe MpaBHJIbHbIX OMKOMMAKTHBIX PaCIUMPeCHH MOXKE) 
ObITh OCYHECTBJICHS TaK 2Ke, KaK 9TO OpbluIO CAetaHoO B (7) AA MpocTpaHcry 
Kmacca T,. q 
Tlepeliyem Tenepb K IIPpOH3BOJbHBIM (He OOA3ATebHO OMKOMMAKTHBIM) Mpé| 
BHJIbHbIM PaCIUMPeCHHAM TOMOJIOTHYeCKUX MPOCTPaHCTB, MIA YerO BOCHOJI3}| 
CMCA MOHATHEM PABHOMePHOH CrpyKTY P bl — CHCTeMbI OTKPbITbIf 
MNOKPbITHH TOMOMOrHYecKOrO NMpocTpaHCTBa, YMOBJeTBOPHIOMeH CeyroulA 
yCJIOBHAM: 
P 1. Ecam nokppirue s€S piucaHo B noKppiTve s’, TO s’ ES. 
P 2. Ecau moKpbirus s,, Sp MpHHannexkat S, TO Ss; /\ Sg€S (MBI o603He} 
yaeM uepe3 5S, /\ Sy MoKpbITHe] MHOM*KeCTBaMH Bua G, [} Go, Gy € S1, Go € So} 
Samanwe Ha E paBHoMepHol cTpykT)pbl S NosBoOvIneT ONpeeJIUTb OTHC 
WeHHe 5, Js KOTOpOrO o(a), re «% — MpOH3BOJIbHaA KOHeYHaA CHCTeMa 3a 


KHYTHIX NOfMHOKecTB E, uMecT MeCTO Tora HM TOJIbKO TOra, Kora Coes 
(Ca — cuctema mHoxecTB CF, F€«a). JlerKo npoBepsetTca, 4TO TAK onpené 
JIGHHOe OTHOLMICHHE ABJIACTCH OTHOWICHHEM CMe@XKHOCTH JIA KOHEUHbIX CHCTe? 
3aMKHYTHIX MHOxKecTB E. Mp 6yeM Ha3bIBaTb CTO COT MaACOBAHHHIM C | 
Hu O6o03HauaTb yepes a(S). EcrecTBeHHO BBOAMTCA NOHATHe CUCTeMBI K¢| 
Wl H — MaKCHMaJIbHOH CHCTeMbI o-CM@XKHOCTH, J06ad MOAcHcTema KOTOpOs 
(KOHe4UHaA HH OecKOHeYHad) t HMeeT WOoNOHeHHe Ct, He MpHHaerkalle 
S. PaccmatpuBaa noynpoctpauctBo oF, cocrosmee u3 Touek E xn sce 
vcuesaloulux cHcTeM Komim, MbI moJlyuaeM OUeBHAHO paciuupeHue FE, KoT¢ 
poe 6yfeM Ha3bIBaTb S-pacmupeuHuem E. | 
Teopema 3. Kaotdoe npasuabHoe paciuupenue monoaoeusecKoeo npc 
cmpancméea aKeueaneHMHO HeKOMOPOMY eeo S-paculupenuro. q 
ITa TeopeMa NOKasbIBaeT, YTO COMOCTaBIeHHe C KaxXOli paBHOMepHO! 
cTpykTypow S tTonosmormyeckoro mpocrpaxctBa E coorsercrBylomero S-pad 
WIMpeHuxA MpocrpanctBa E spsserca oTOOpaxKcHNeM MHOXKeCTBa BCeX PaBHGl 
MePHBIX CTPyKTyp Ha MHOXKeCTBO BCeX €fO MPaBMJIbHbIX PaCWIMPeHHH, oONpe 
AeJIACMbIX C TOUHOCTbIO JO SKBHBasIeHTHOCTH. MoxHO y6eqHTbCA B TOM, YT, 
STO COOTBETCTBHE H@ ABJAeTCA, BOOOULe TOBOpA, B3aMMHO-OHO3HaUHBEIM. Mc} 
TyT CyUeCCTBOBATb Pa3JIMYHbIe PaBHOMePHble CTPYKTYPbI, arollMe IKBUBE 
JI@HTHbIC paciuMpeHun. OWHakO BO MHOXKECTBE PaBHOMEPHBIX CTPyKTYp, Ja 
IMMX PaCUIMPeHHA, SKBUBAJIeHTHbIe OAHOMY H TOMy %Ke pacuIHpeHUIO E, cy; 
IeCTBYeT CHHCTBCHHAaH MAaKCHMaJIbHad cTpyKTypa S, onpesemHemaa Kat 
CHCTeEMa BCEX OTKPBITbIX NOKPbITHH E, mpoosKaeMbIX NO OTKPbITbIX MOKPby 
THH S-paciupeHuaA (Kaxkoe Takoe MOKpbITHe OOpa30BaHo mMepeceyeHuaMH : 
E£ pcex 9JleMeHTOB HeKoTOporo noKpbitua S-pacimupenusa). TaKkue cTpyKTypi 
OyJeM HasbiBaTb NOJHEIMH B CeGe. BBeqa Takoe NOHATHe, MOXKHO JoKel 
3aTb YTBEpxKMeHHe, aHaorMyHoOe Teopeme 2. | 
Teopema 4. Cytjesmeyem esaumHo-o0HOsHauHoe coomeemcmeue meoKd: 
MHODKECMBOM BCEX NPABUANOIX PACWUUpeHUtL monosOeu4ecKO20 npocmpaxcme: 
E, onpedeasemolx C mounocme10 00 akeuganeHmHocmu, u MHOoKeCMbOM éCE. 
NOAHOLX 6 cebe paeHOMepHolx cmpykmyp Ha E. I1pu amom c Kaoxdoti noano| 
6 cede pasHomepHoli cmpykmypott S conocmaeasemca S-pacuupenue E, 
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| 
{ 
: 


1OKODLM NPABUAoHoLM paciuupenuem E' npocmpaxncmea E conocmaeasemca 
aeHOMepHAA cmpykKmYypa, COcmosiyaAn Us Bcex oOMKpPoIMbLx noKpomuli E’, 
podoamaemblx CO omKpLMbIx noKpolmuti E’. 

— Teopua S-paciuupenu TecHo cBxA3aHa c TeopHei NoNMOAHeHNA paBHnomep- 
pro MpocTpaHcTBa, KOTOPOe MbI OyfeM MOHHMATb Kak TOMOJIOrHuecKOe Mpo- 
‘paHCTBO C (HKCHDOBAHHOH PaBHOMepHOH cCTpyKTypon. 

- Ilycets (£, S) — papnomepnoe mpoctpaHcTsBo; ¢ — OTHOIIeHHe CMexKHOCTH, 
rJIaCOBaHHOe C PaBHOMePHOH cTpyKTypol S. OdosHauum S-paciuupenne E 
pges EE. 

| Onpeye 14M Ha E paBHomepHyto CTPYKTYPy S. B S skmounm smo6ce no- 
ppiTHe E, cocrosmee u3 JonomHennii B E 3ameikanuii B E jonomHennii 8 
-BC€X SJIEMCHTOB HeEKOTOPOrO NMOKPbITHA, MpHHasviexkaiero S, a. Takxe Bce 


DKPbITHA E, B KOTOPble BUHCAaHbl NOKPbITHA YKa3aHHoro Blue Tuna. To, 
ro 9TO OyeT MeHCTBHTeJIbHO PaBHOMepHad CTpykTypa Ha E, nokaspiBaerca 


3 ocoboro Tpyza. PasHomepHoe upocrpaucrBo (£, S$) 6yyeM Ha3biBaTb II O- 
| | ae (E, S). Ecam nagpipatb MOJIHbIM paBHOMepHoe npocTpaH- 
"BO, B KOTOPOM BCAKas cucTeMa Koln wuMeer Hemycroe mepeceyeHue, TO 
yeT BEPHO CJlefylollee yTBepxLeHHe. 

Teopema 5. [Jononanexue paeHomepno2o npocmparcmea seasemca noa- 
1M PABHOMEPHbLM Npocmpancmeom. 

Byjem Ha3blBaTb paBHOMepHyio cTpykKTypy S Ha ToMOorHyecKOM I1po- 
(paHcTBe E mpeKomMMmaKkTHOH, ecJIM B kaxkjloe s@€S MOxKHO BMHCaTb KOHeY- 
oe MOKpbiTHe s’€S. 

Teopema 6. Ipocmpancmeo E nonoanexusn npekomnaxmHoeo paeKomep- 
20 npocmpancmea (E, S) Aeasemca e20 s-pactuupenuem (o = <a(S)). 

IIpupesem HeKOTOPbIe pe3yJIbTaTbI HCCJeOBAaHHA PaBHOMePHBIX Mpo- 
rpaHCTB. 

Ilyctb s — HeKOTOpoe OTHOMIeHHeE CMexKHOCTH. CpeqH OTKPBITHIX MOKPbI- 
4M TipocTpanctBa & MOXHO BbI,eJHTb TPM THMAa: 

1. Tloxpbirue, BaucaHHoe B KOHeUHOe MOKpbiTHe s Cc ononHeHHem Cs, 
3IAKOUMMCA CHCTeMOH o-cmexHocTH. IloKppitHa 3Toro THMa He MOryT BXo- 
iTb HH B OJHY PaBHOMePHY!O CTPYKTyPy, COracOBaHHyW C oc. 

2. Iloxppirve s c JonomHeHHeM Cs, ABJIAIOULHMCH CHCTCMOM o-CMe2KHOCTH, 
) He ABJAIOWeeca NOKpbiTHeM |-ro Tuna. IlokpbirHa y2TOrO THNa anpHopu 
OryT BXOJHTb B OMHH HM He BXOJUTb B Apyrue PaBHOMepHbie CTPyKTYypbl, 
IaCOBaHHble C o. 

3. TlokpbiITHA Cc JONOWHeHHeM, He ABJIAIOWNHMCA CHCTeMOH 9-CMe2KHOCTH. 
OKPbITHA 2TOTO THMa BXOLAT B JOOYIO paBHOMepHy!O CTpykKTypy, Corvia- 
BaHHYIO C Gc. 

Pa3simune MexyYy sOObIMH JIBYMA PaBHOMePHbIMH CTPYKTYpaMH, cCorviaco- 
HHBIMH C 6, MOKET 3aKJOUATbCA TOJIbKO B TIpHHayyexKHOCTH K HHM TeX 
IM WHbIX MOKPbITHH 2-ro Tuma. IIpekomnakTHad paBHOMepHadA CTpyKTypa 
CTOHT, HampHMep, TObKO H3 NoKppiTHu 3-ro Tuna. JlerKO 3aMeTHTb, TO 
oOule TOBOpsA, He JOG0e MHOKeCTBO NOKPbITHH 2-ro THNa COsepxKUTCA 
H€KOTOPOH PpaBHOMePpHOM CTpyKType, CorvlacOBaHHOW C 9, TaK KaK MOKHO 
CTPOHTb IIPHMep, B KOTOPOM TepeceyeHHe Ss, A Sy ABYX MOKPbITHH $1, Sp 
ro THMa sABJinercaA moKpbiTHem l|-ro tuna. IIpH ectTecTBeHHOM BBeJeHHH 
)PANKa B MHOXKeCTBE BC€X PABHOMEPHbIX CTPYKTYP MOXKHO JlOKa3aTb cule- 
oulee YTBepxeHHe: 

Teopema 7. Coeokynnocme 6cex paeHOMepHolLx cmpyKmYp, CoeAacoéean- 
IX Co, UMCEM MUHUMANDHYIO U MaKCuMaAbHYIO (e00bwWe ec60pA, HeeduKcm- 
HHYIO) paeHomepHyro cmpyKkmypy. JIl60e noKpolmue 2-e0 muna, a maKkoie 
0a pasHoMepHaA Cmpykmypa, COeAACOGAHHAA C 3, codepacumca 6 HeKOMO- 
ti MAKCUMQACHOW paeHomepHot cmpyKmype. Makcumaaonaa cmpyKkmypa 
UHCMB6EHHA Moeda LU MOALKO moz2da, KO2da Nepeceuenue DeyXxX ArtoOolX NOK pol- 
ui 2-20 muna sABAsemMcA NoKpolmuem 2-20 muna. 

3F 30 


HHA MHOKeCTBa BCeX ero NMOKPbITHH 2-ro THNa, NpeqynopAAOYyeHHOrO NO BIE: 
CaHHOCTH MOKDbITHH. 


JlenHurpaycKoe oTZemeHHe Tlocrynuaio0 
Matematuyeckoro uucTuTyTa uM. B. A, Crekaospa 14 V 1959 
Axkagemuu nayK CCCP 


WUMTMPOBAHHAS JIUNTEPATYPA 
'B. Ms Upanosa, A. A. Upanos, JAH, 127, No 1 (1959), 
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Woxrazane Akagemun nayr CCCP 
1959, Tom 128, Ne 4 


MATEMATHKA 


f. C. JMTBUHYYK 


| TOJIHOTE HEKOTOPbIX CHCTEM AHAJIMTHYECKHX ®YHKUMA 
JIBYX MEPEMEHHbIX 


(17 pedcmaeaeno akademukom I]. 91. Kouunott 6V 1959) 


CucTeMa aHasHTHUeCKUX yHKUMH {fim, n(Z, W)} HasbiBaeTCA NOHO B 
eEKOTOPOH ueTbIpexMepHoh o6nacTtH D, ecuM B smOOOl 3aMKHYTOH YacTH 
), STOH OOsaCTH MpOH3BOJIbHYIO aHaMTMYecKyIoO B D (byHKIui0 MOXKHO MpH- 
W3HTb C JNOOOH 3aaHHOH TOUHOCTHIO JIMHeHHBIMH KOMOHHAIMAMH v3 (byHK- 
MH fm, n(Z, W). 

B nactosulei 3aMeTKe OyeT MaHO HeECKOJbKO KPHTePpHeB NOJHOTHI CHC- 
PM aHaJHTHYeCKHX CYyHKUMH JByX MepeMeHHbIX B OMIMMIHHApHyecKHXx 06- 
ACTAX. 


ty co 
Teopema 1. Ecau f (z,w)= » Ani z?w! € A,, ¢, 20e A,, x—npocmpaxncmeo 
k,l =0 
tee ananaumuueckux @ Ouyuaundpe {|z|<r, |w|<ct}, npusem eoinoa- 
FOMCA YCACBUA 


Ader hth pene 
Api 0, k,l =0,1,...; lim V |ae:|r#d?=1, (1) 
k+1-00 
10 Onn awbux Ru T maxux,umo 0O< R<r,O0<T <t,cucmema dynkyut 
| m n 
a0) = |---| den | APE, x) (de), myn emal 2oaiene wel) 
Crea iG 


onna 6 Ar, r —npocmpancmee cbynKyutl, aHaAumuYecKux 6 3aMKNymomM 6u- 
uaundpe {\2z|<R, |w|<T}. ' 
Moka3zatTeabctTsBo. Paccmotpym cuctemy pyHkuui 


foe) okay! 
BE 2 OREN arse arate 
PD [ee [Ceo 

pit q=1 


yeBHIHO, Fim, n(Z,W)EAy1 ANA MOObIX m, n. Orciofa culeayeT, YTO CHCTe- 
a {Fm n (2, W)} MoxeT ObITh NMOMHOMTOMDKO B TaKHX OMUMIHH pax 
léI<R/r, |w|<T/t}, koTopple sexKaT BHYTPH eAHHMYHOTO OnUHINHDpa, 
.e. Ror, <t. 3ameTuM TakxKe, 3TO MpecOpasoBaHve Cc MaTPHLeH 


N= eral m n= Mp ice) k,l= Ue oe 
I] @+o][¢+ 0 
a 


| gq=1 


—1eT MHOMKECTBO, MpHHadexamee Ap/r,r/t- 
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Tloxaxem noswnoty {Fm,n(Z, W)} B Arr,ra. Kak caemyeT 43 o6mlerg] 
MaTpHUHOTO MpH3Haka MOJIHMOTBI CHCTeM aMaaHTHueCKMX dyHKWUn (’), AI 
3TOrO MOCTaTOUHO YCTaHOBHTb, 4TO OeCKOHeYHaA CHCTeMa JIMHECHHBIX ypaB- 


HeHHH 


. Cat £50. nh ees (3): 
ho TT e+e [G+9 | 
p=1 g=1 


HepaspeluuMa B mpoctpancTse A;/r,tr- OveBugHo, Ayer, tr D A,1, BBejem 
(Py HKILHIO 


(ee) 
o(z, w) = D>) vnzw', 
k,l=0 


IpHualviexkaulyio mpoctpanctBy A,r, tr. CucTeMa ypaBHeHHit (3) MpHHAMa- 
eT BHI: 


z | (ayn \ by Ne ,*) (dx)*)” niin= aga CS 


Ilepexona B (3’) K OHOKPaTHBIM HMHTerpallaM HU 3aTeM MHTerpupyA 
46 y 


Bomb wyyeh OS EK 1, OSt <1, Nonyaum 
o(é2) =O mad OR ERI 0 <i 


H 


o J 

Ha ocHoBaHHH TeOpeMbI CJMHCTBEHHOCTH aHaJIMTHUeCKHX (YHKUHH 3a- 
KlouaeM, TO 7 (E,t) ==0 B OnHIHHApe {|E|<cr/R, |t| << t/T}, T, e. Ug =O 
quia Bceex k, l. ; 
Tenepb yxke HeTpyQHO fOKasaTb nowHOTy cucTemp! (2) B Apr, r. B ca- 
MOM Jleyie, MaTpHiia M = {ag;}, k,/ =0,1,..., Kak slerKO BHJeTb, mpeoOpa- 
3yeT MpocTpaHcTBo Ary, rt B Ar,¢. Paccykaad, Kak BbIIe, MOJYYHM COBO-; 
KYMHOCTb paBeHCTB | 


p17; = 0, alee larce Upi G Ayr, ih. 


CormacHoO YCJIOBHIO Qg;s=0 aaa Bcex k, 1. Cneqopatenbuo, vs; = 0 gan 
06x k ul, uro nw TpeGoBasocn. 

AnaJOrMuHbIM TNYTeEM MOXeT ObITb MOuyueHa: 

Teopema 2. Ecau f(z,w)@A,,r u ycrosusn (1) 6oinoANeHol, mo cucmema 
(bynkyuu 


Ww 


en —a.de | on — ap, =) Oe, Ms 1 ese 


0 


[m,n (ZW) = 


Soe IN 


noana 6 npocmpancmee Apr, 200e0<R<r, OST < 


L 
Teopema 3. J/Iycme f(z,w)€A;,,r u ycaoeusa (1) 6oinoaHeHet. Toeda 
cucmema Gbynkyuti 


ee n (z, w) — » R™l"Q,,z'w!, k, l= Opldas (4) 
k,l=0 


obaadaem céeoticmeom noanomu 6 Arr, O<R<r, 0 SiGe 
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HokasateabcetBo. O6pasyem cucremy yxKunii 


(ee) 


Pidtn (2.0) = » Rmlezky!,. om, n= Oly. 


k, l=0 


OKaxKeM MOHOTY STO CHCTeMbI B Mpoctpanctse Ap,, rz, Te, OYCBULHO, 
eed <i l. 
“Bospem OecKOHeYHYy!O CHCTeMY JIMHeHHbIX ypaBHeHHt 


y DAG = 0) SRE OTRAS ORG ArR, t/T- (5) 


k, L=0 
| Bsemem scnomoratembuy1o dbyHKEHIO 


[oe) 


k, l=0 


Torga ycuiopua (5) MoxkHO 3amucaTb B Bure 


Ope (00) 


=O. Mis OTe 
0z™ dw” 


61 YCJIOBHO TIpHHHMaeM, 4TO 09 = 1). 


PyHKWAA o (Z, W) aHANHTHUeCKaa B | Rez < In = . Rew <.. In 7}. Cue no- 


TeMBHO, ecw R<r, T<ct, To p(z,W) aHanHTHUHa B Hayaue ee 
‘clofla 3aKJIIOUaeM °), 4TO “'(2)'W) 0; Ti €F ofp Op kp = 0715 25..49n 
HOTA CHCTeMBI {F'im, n(Z,W)} B Ayr.yr Mokasana. Ucnonpsys ycnosua (1), 
Ke JIerKO YCTaHOBUTh H NOMHOTY cHcTeMBI byHKUHH (4) B Ipocrpanctse Ap, r- 
-QaMeTHM, 4TO IPH yCJOBHAX HacTOAUIeH TeopeMbI CHCTeMa MyHKILHH 
Aaa TaKKe ABJIAeTCA MOMHOHB Apr, 7. Tlonnora stoi cuc- 


yHKuHH B OMMMIMHApe c paBHbIMH paHycaMH CXOfMMOCTH OpIJa 
yrHM cMoco6om ycTaHoBJieHa C. A. Epemunpm (?). 


Mayr 


: co d 
Teopema 4. Ecau dyxxyusn f (z,w) = » Ax 2*w' € AR, 7, npuveM Ono= 
k, L=0 
Qn= 0, m,n=1,2,..., a npouue KoaDuyuenmol Ag, OMAULHOL OM HYAA, 
) (bynkyuu 
co 
= 
fm, n(2W) = >) Gem, inz’™w", mn=1,2,..., (6) 
k, l=0 


pasyiom 6 Ar,r noanyto cucmemy. 
Tloka3areabcTsBo. Hayo moKa3aTb, uTO GOecKoHewHaad cucCTeMa JIH- 


WHbIX OJHOPOJHbIX ypaBHeHHH 


co 


> \ 
Yo0 + >, {[Qpm, n Upm, n + Q(p—1) m, 2n U(p—1) m, 2n a see i Qm, pnUm, pn) — 0, (7) 
p=1 
ite al et 


npoctpaucTBe Ayp,yr HMeeT TOJIbKO HyJleBoe pelleHue. OueBHAHO, Up9=0. 
-TEIPeXMepHy!o MaTpHuy M cucTeMbl JMHeHMHbIX ypaBHeHHH, OMpesessAi0- 
IX OCTAJIbHbIeC He€H3BECTHBIC U;s, MOXKHO MpeACTaBHTb B BUe MpowsBeeHHA 
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jMaroHaJlbHOh MaTpuubl My = {G;,s} Ha MaTpHIly N, (m,n)-4 cron6ey Ko} 
TOPO HMeeT CJeMYIOULMH BH: 9JIeMeHTbI STOTO cTouOua gj PaBHbl eAMHHIE} 
ecIH m eCTb ReauTeb i, a N— JeJHTeb j, H PaBHbl HYJIO, CCIM OHO Ht! 
yncesl i Hj He J[@AWTCA COOTBETCTBeEHHO Ha m HN. Matpuua N uMee:) 
eMHCTBeHHYy!O OOpaTHyio MaTpuily N+, 9J1eMeHTEI d;; (1,1)-ro cTou6ua KO} 
Topo BbluucismoTcA Mo Mpapuny dij =pw(i)u(/), rae wu. — PYHKIMA Me6nyci/ 
a (m,n)-i ctom6ex mMatpuust N* momyyaeTca YepeqoBaHHeM CTPOyeK Ty 
KooHH (1,1)-ro crom6ua c (m—1) crpoukamu HyvieH u (2 — 1) KomoHHa} 
MH Hyneii. Takum o6pa3om, Matphita M Takxxe HMeeT e/\MHCTBEHHY!0 06} 
paTHYIO MaTPHULY, a CJIeMOBaTeJbHO, CHCTeMa JIMHEHHIX ypaBHeHHu (7) ume | 


eT B Ayr,yr TOUbKO HyJleBoe pellleHve, TO H AOKaSbIBAeT MOJIHOTY B Ar,i\ 


cuctembl :byHKuHH (6). 4 
Teopema 5, Ecau f (z,w)€ Aji wu o6nadaem ceoucmeamu: 


FO, 0 Ea nee 
Oz 
a” f (0, 0) =o 7 af (0,0) _ ik 
Ow” dz Ow 


mo cucmema aHanumuyecKkux ynkyuu 


lL PGS 0), mye 


noana 6 Ay). | 


3aMeTHM, 4YTO MOJIHOTA CHCTeMbI aHaJHTHYeCKHX GyHKUHH {f (27)} B enn. 
HHYHOM Kpyre ycTaHopseHHan VW. VW. W6parumoppem (*) npu nomouiH HH- 
TePMOJIAWHOHHBIX MeTOZOB, NowyyeHa HM npH ycuoBuax f (0) =1, f’(0)=1 
IIpu nepexone k yHKWHAM JBYX MepeMeHHbIX NoTpeOoBalOcb BBeCTH cMe- 
unpuyeckue [vid TakHxX (YHKIUMH OrpaHHYeHHA. HMCHHO, PaBeHCTBO HYJIIC 
BCeX HeCMeIIaHHbIX YaCTHbIX MPOH3BOAHBIX f (Z, w). 


Poctosckni-Ha-Jlony rocyqapcTBeHHbIii Tloctynust0 
yYHHBepcHuTeT 5 IV 1959 


UWHMTHPOBAHHAA JIMTEPATYPA 


C. Iutauuuyk, M. IT. Xanaauos, Yen. matem nayk, 12,8. 4 (76) (1957), 
. DPykKc, Teopwa ananuTuyecKHxX dyHKIMii MHOrHX KOMIVIeKCHBIX MePpeCMeHHEIX, 
.. 1948, crp. 36. %C. A. Epemuu, Yxp. matem. xypu., 8, Ne 4 (1956). 
HW. H. 46 parumos, H3s, AH CCCP, cep. matem., 11, Ne 1 (1947). 
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oxnxagn Akagemuu nayr CCCP 
1959. Tom 128, Ni 4 


MATEMATHKA 


JI. Wj. MEWAJIKHH 


OHH CJIYUAN, H30MOP®v3MA. CXEM BEPHYJIJIW 


(I]pedcmaeneno axademuxom A. H. Koamozopoeum 15V 1959) 


| Ilycrb M — npoctpanctBo 6ecKoHeuHbIX B OO€ CTOPOHbI noweqoBaTesb- 
Meet (Xp, = 1 ,...,;h fo Uy fy S25.) Sie BM ee TOJ10- 
B JIA mpousBoubHHIx 1>O0, ny, in, fini ioht Vans Agon, Rigtyes ne 


Hu=-u’) 


eo (aA H ) => Jise Gi, ; 


i=1 
> °), ato T ecTb aBToMopdu3m mpocTpauctsa M. IIpoctpauctso M c onpe- 
JIGHHBIM Ha HEM aBTOMOpdH3MoM T Oyj[eM Has3bIBaTb (qj...dn)-CXEMOH 
puyasu. Muorumyu aptopamu cxempl BeprysinH ucnoub30BaIucb Kak MpH- 
P TPaH3HTHBHBIX aBTOMOpdH3MOB C HelpepbIBHbIM cClieKTpoM. Bce 9TH 
eMbI HMeIOoT (cM. (?)) OMHHAKOBbIM CUeTHOKpaTHbIN sleOeroBCKH CIeKTDP. 


k 
i Ain = {{Xp}: Xn, = 1}; >} gi = 1. “Monomum Tl {x,} = {X%a41 3. Yazect- 


H. Kosmoropos 3ametuu (?, ?, *), uTo aHTponHA A= — > gi log qz; AB- 
é=1 

Wes HOBbIM MeTPpHYeCKHM HHBapHaHToM. He wuckJIOueHa BO3MO2KHOCTH, 
‘0 S9HTpoMveH WH UCYeEPMbIBaIOTCA MeTPHYeCKHe HHBapHaHTbHI CxeM BepHywwin. 
_ Hye ycTanaBamBaetca B pale YaCTHBIX CyIyyaeB H30MOp(u3M pa3JIH4- 
IX cxem Bepuysiu c paBHow 9HTponveH. Hanpumep, cxemp Bepuyin 
lo M4, 4/4, Wa) H (Clo, Vs, Ve, 1s, 1/g) OKASbIBAIOTCA H3OMOPCHBIMH. 

Ans ukcnpoBpaHHoOw (qj...gx)-cxemMbl Bepxysim mocrpoum eed gee 
ulMeca MHOwxecTBa Bo, KaxKoe H3 KOTOPbIX ABJIAeTCA CYMMOM p™ muo- 


eCTB Ab paBHOH Mepbl, rae p Hu m; > 0 — ueuble uHCla, IpHyeM ¥ (U Bo) = = 


dL. Ilyctb fanee 


| x= Simju (Bo). (1) 
/ 


@akTOp-MpocTpaHcTBO (qj...z)-CXEMbI 110 pasOHeHHIO C Oa3HCOM (TBs 
=Bi; n=0,+1,...} Oygem uid KpaTKocTH Ha3bIBaTb (p, x)-baKTOp-npo- 
~panctBom M. Hawieh wevlbio ABJIAeTCA: 

Teopema 1*. Bee (p,x)-@axmop-npocmpancmea M; 

a) camu seastomcn cxemamu Bepryaay c anmponuett hp, y = h—~x log p; 
6) npu paenoix p, x usomopduor no mod 0. 

M3 teopemp! | HenocpeACTBeHHO cuJlefyeT: 

Teopema 2. Bce (q,...)-cxemos Bepnynanu c paexoi axmponuet u q; 


ad; = Es, 20e p u k; yeavle, uzsomopdrot no mod 0. 
p 


kj 


* IIo nopony TepMHHOJorHH cM. (3). 
4 


3ameTHM cpa3y %Ke, UTO MepeHecTH pasBuBaeMble HH2KEe MeTObI AOKasa \ 
TeNbCTBA H3OMOppH3Ma Ha MpOsBONbHbIe cxembl bepuysH C paBHo 
SHTponueli ua Jake Ha cxembl Bepoym c paBHOH SHTponvel H pallHo- 
HAJIbHBIMH g; He yMaeTCA, XOTA B OTCJIbHbIX YACTHBIX CJly¥atX 93TO HeTpy 
HO CeJlaTb. 
YrpeprkqeHHe a) TeOpeMbl 1 ouvepnguo. Jlokaxem yTBepxyenue 6). 


Ilycth N u N — apa (p, x)-tbakTop- mpocrpaHcTBa M c 6asucamu {Bh} i, 
{Bh} coorsercTBeHHO. B cHuly onpesenenua B! u Bi kak cyMMbi coorser- 
cTBeHHO p”; u p™; mHoxwecTB Aj paBHoi Mepbl COBOKyMHOCTb MHOxecTB B 
M COBOKYNHOCTh MHoxecTB Bj MoxkHO pa3OHTb Ha paBHoe HCO Henepece: 
KalolulHXCA py TaKHM OOpa3oM, YTOObI BbIMOJHANCh CJleLyioulue YCJIOBHA: 

al) | U Bo } = H ( Cheers \; roe %; (%;) — coBoKynHocTb HHJeKcoB & 

uEY , ug I, / 
TAKUSs onl TOnn Do (Be) BXOJUT B i-lO Irpynmy, COCTOAMLYIO H3 MHOKECTE 
Bo (Bo); 

a2) quia BcaKOrO i XOTA Obl OAHO H3 MHOXKecTB Y; u %,; COCTOHT He 60 
yee 4eM 3 CMHOTO HHAeKCa; 

a3) 43 UEM, (H,) culeqyeT, TO 


Aa 


u. (Bo) etl (+ (Bs) =p "ity @ Bo) > 


3 
rhe R;u, Ri,n2> 0 uenpie. Ilyctb Takoe pa30HeHvHe MpoH3BezeHO. Tlepenyme’ 
pyeM Besat tien Bj. Ecau u€%; u %; cocrour u3 ofHOro MHZeKca, To By 
o6o3Hauum Bo. Ecun Y%; cocrout 6oee vem H3 OHOTO HHMeKCAa, TO, corac: 
HO a3), Y%; MOXKHO, B CBOIO OUepeb, pasOnTb Ha P HeMepecekaloulHxca rpynn 
Wij, j=1,...,p, Takux, uTo puf U Be\=p/ U Be). Ecnw wey a 

uEY,, ueA. 

tj Z 
COCTOHT H3 OfHOorO HHZeKca, Bj o6o3Hauum By. Ecan Y%,; cocrour 6oviee 
4yeM H3 OJHOrO HHAeKca, TO pa30uBaem %,; Ha p Henepecekatouluxca pyr 


Weick, k= 1,0.) P. TAaKUX, YTO Be U Bo) at U Bo. Ecam u€Uzjie ¥ 


HOM ip ueM; | 
Wj. COCTOMT u3 OHOrO uB-eKca, TO BS o6o3sHauum Bi*, uw vr. a. Wo Te? 
nop, Moka He OyyT mepenymeposaup! Bce By. Onpegenum Bn = T"By~ 


AHaJOrH4uHbIM OOpasom MepeHyMepyem coOpiTHA BY u onpenenum Bu 
IIlnan fadbuHetmero fokasatenbeTBa. Mp TocTpouM | B A 


CueTHYIO CHCTeMy H3MePpHMbIX MHOxKecTB C,” TaKYylO, UTO BCEBO3MOXKHBIE 
KOHeUHbIe MepeceveHHA Ci OyLyT O6pa3s0BbIBaTb MYJIbTHNJIMKaTHBIM 6a3suc N 
U3 nocrpoenua C;* 6ykeT BUAHO, YTO OTOOPaxeHHe 


l - : 
U Ce: gt Des: U Bia 


i uy u=y "FR 


ABNACTCA B3AHMHO-OAHOSHAYHBIM MYJIbTHIMJIHKATHBHBIM, pH KOTOPOM CooT. 
BeTCTBYIOUlMe pyr Apyry MuOxKeCTBa HMeIOT OAMHaKoBble Mepbl. Corsmacnc 
(*) oTcioqa 6yner cnenoBatTb, yto N u N H30MOpHbI no mod 0. 


Tlocrpoeune Cy”. Jina scex i, ana KOTOpHIX Y; CocTOHT Oosee yen 
M3 OJHOTO HHJeKca, NOOKUM cpasy 


C= U Bae ; 


bleed {7 
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Has i, Aaa KoTopprx MY; u Y; cocrosT u3 OMHOrO yUCMa, MONMO%KUM 


| en 
Yropsqounm Mapbl WevbIX uncen (nN, m), n=0,+1,...,m>0, nonoxus, 
fc, m)< (Nn; mM), ecin n <n van n°= nwo Mm’ < m. Tipu ocyulecT- 


| 
D 
SHHH COObITHA U ae vr OyeM YTOBOPHTb, TO MOABHIOCh fr. nap 
Efaeedy 


PMA 2) 5 <00 he, ampuocymectBienuu U Bt, uTo MoaBHuiacb napa (n, 0). 
Z 


mmy B, Takux, YTO YHCIO MHeKcoB cBepxy mpeBbluaioTk-+1 nu na 
1)-M Mecte cTrouT mHZeKc j, o603Hauum D/, ,. Ilapy uucen (n,m) 6ynem 

BIBaTb U-H A-CBASAHHOM (n-cBa3saHHON) c (/,0), ecuH (n,m) HaHOonbitaa 

\MMeHbIWaA) 3 Bcex Nap (n’,m’), n’<l (n’>1), m’>1, yaosnerBops- 

UX CJICAYIOULMM JBYM YCOBHAM: 

bl) (n’,m’) ue a-cBa3aHa (N-cBaA3aHa) HH C OLHOH napok uncean (l’, 0) nas 

©! (> 1): 

 b2) (n’,m’) He sABAeTCA u’-H A-CBA3aHHOM (n-cBa3aHHoN) c (/,0) aaa 

Ku. 


aa i, jy---Je, WA KOTOPHIX Wij,.,.7, COCTOHT H3 OHOTO HHJeKca, ompeje- 
M C4lu-Je Kak COObITHE, 3aKJIOUaIONeeCA B TOM, TO: 

fh 

cl) ocymectBusoce B; 


2) Halfytca Rk nap (ny, My) TaKHX, YTO (Ny, My) ABMACTCA U-H A-CBA- 
qHoH c (n,0), mpwHuem c Kayo napoli (/,0) z-cBa3piBaeTca r nap (n,m), 


M ocyujectBunetca =U C7"; 
Z, fied 
k iB 
c3) ocyllecTBHOCcb coObiTue 1) Diam 
Dei1-.-J if lp tj1...jRk 
oo? Zan sob6oe0 By" co6simue Cy" usmepumouw(C, ) = 
a ey 


a En, x, 3aKsOUAaIOleecd B TOM, 4TO OyeT BBINOJIHeHO yCJIOBHe 


, MOXKHO MpemcTaBuTb B Bune En pg= U En, kz, m, THE En, pk, m CYTb CO- 
mon 

| 

THA, 3AKJOUAION[HECA B TOM, UTO BBIMOJIHeHO yCJIoBHe C2) Hu k-A ”-cBA3aH- 


llapa uMeeT BHI (Mm,...). Ea k, m Y3MepyMpl. [lycrTb &, — He3aBHCHMbIe 
yaHHble BeJIMUBHBI, npMHMatomHe 3HaueHHA U C BePOATHOCTHIO 


Fe erat Eats ana vu >I, 
w= | p- ( (U Bo) nis v =O, 
fey, A aan ot 


B cuay (1) u al —3) edo = 0. Xopomio vu3BeCTHO, YTO C BEPOATHOCTHIO 


aa 6, = Ss E,, im tn = — ©, OTKyfa ciegyeT, 4TO pp (Enz) = 1, Tak kak 
u=1 

moe En, k, m WMeeT Mepy, PaBHY!IO BepOATHOCTH Toro, TO Cn BMepBble 

THTHeT WIM HepeceyeT ypoBeHb —k ua (n —m)-m ware. BpiOop (fa, Mu); 

=1,...,k, BXOMAWIMX B YCJOBHA pares npousBoAuTcs Tak, TO 

1 

ay 


pine 


GY, Ain an (Diy, ), MOSTOMY LB (Gree aa p-*u(Br ), 4uTO H Tpebo- 


10Cb JlOKa3aTb. 
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Jlaa WOKa3aTewbCTBa TOrO, YTO COBOKYNHOCTb Cn” aABIAeTCA OasHcom N 
NOCTPOMM, aHaJIOrH4HO TOMY Kak Mbl si C;;"', COBOK YMHOCTb MHO2XKECTI 
Bi, tombkKo BMecto MHoxects By”, 7-CBA3aHHEIX Map, Wy... H Wz... OyMen 
NOMb3OBaTbCA COOTBETCTBEHHO MHOKecTBaMu C;", f-CBAS@HHbIMH MapaMH 


W,.. uM.... aa By" cipasequp cooTBeTcTBYy!IOW\Mi aHaJIOr JI@MMbI. Kpo 
Me TOYFO, OUeBHILHO, WIA 1y< Mg..-<C ny 


/ 


| Se =n 
u fy iae te )=1 p (Be), 


Ilostomy oToOpakenve By” Bh mopoxgaet astomopdusm N. Caefosartedb 
HO, (Cr” ‘} ABJIAeTCA Oa3HCOM N, urTo u TpeOoBasiocb OKa3aTb. 3ameTum 
uto BS = BY” no mod 0. 


I 


Mockoscknit rocyZapcTBenublli yHHBepCHTeT Moctynuso | 
um. M. B. Jlomonocosa 12 V 1959 
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Jlokxnangn Axkagemun nayr CCCP 
1959. Tom 128, Ne 1 


MATEMATHKA 
nN. E. COBOJIEBCKHM 


-HECTAILHOHAPHbBIX YPABHEHHAX FHAPOAMHAMUHKUH BSA3KOH 
KU AK OCTH 


(ITpedcmaeaneno axtdemuxom A. H. Koamozopoeum 14 V 1959) 


1. B page pa6or (*°) n3yyasucb pa3IMUHble THIIbl OOOOULEHHbIX PpelleHHl 
aun 


U;—vAU + u, U,, = grad p(t, x) +f (t,x), divU=0 
U p29). 4 cer): U (63.4%) Qal(mel); 
> (— HeKOTOpad OTKPbITaA OONacTb m-MepHorO MpocTpaHcTBa C rpaHu- 


’ 2 oe U, u f—onpegenennpre Ha Q +1 Bextop-yHkyyn. 
Cnenys CG. . Kpeiiny (?) Ha30BeM pelleHHe 3aauH 


Up + yAU+ Pu, Uy, = Pr), U(0) =U, (2) 


| 

DOULeHHbIM pelmleHHveM 3aauH ae Syecb P—onepaTop optoroHaJbHoro 
€KTHPOBaHHa B MpocTpaHctTBe L,(Q) Ha NognpoctpauctBo H — 3aMbiKa- 
MHOXKECTBAa TlaKHX COJICHOMaJIbHBIX BEKTOPOB, OOpalllalollHXcA B HYJIb 
rpanuue; A — dpuypuxoBcKoe camMoconpsAxKeHHoe paciiupenue B H one- 
opa —PA, nepBoHavaJbHO ompeyesieHHoro Ha MHOxecTBe H (\ We. 

| ypaBHeHulo (2) WPHXOWUM, MpoekTHpysx Ha H ypapueune (1). 

]ina uccieqopanua 3afauu (2) mepeHweM K HHTerpaJIbHOMY YypPaBHeHHIO 


0 


| 
| 
U (t) = exp {— tvA} use (2 my Pug Un ds + 


t 


+ exp (—(t—s) vA} Pf (s) ds. (3) 
0 

Henunefinbie ypaBHeHuaA Takoro Tuna u3yyamucb M. A. KpacHoceabckuM 
C. I. Kpettuom (7), a 3arem M. A. Kpacuocesbcxum, C. T. Kpelinom u 
topom (8,°). Takum cnoco6om C. IT. KpetHom 4 aBTopom OblJia foKa3aHa 
KaJibHad TeOpeMa CYINeCTBOBaHHA HelpepbIBHO Audpdepenyupyemoro no ¢ 
cmbice Hopmpt LL.) pelleHHaA 3amauu (2) B MpesnouoKeHHH, TO 

6H W?2, f (¢) HenpepbiBHO Audpepenyupyema 4 m = 2, 3. 
B wactosmelH cTaTbe NpH MeHbIIMX OrpaHHyeHHAX OKa3bIBaeTCA CyIle- 
BOBAHHe HM e€MHCTBEHHOCTh Oovee cma6oro pemenua U 9Ton 3amaun. 


‘A3bIBaeTCA, YTO AIA mMOOOK dyHKunH VEH /) W2 cupasegamBo TOXKECTBO 
(\Uv dx): ty\ UL, Va, dx + | ue Us V dx = ltVvar, (4) 


Q 


aSbIBaIOLee Ha CBA3b MexKLy pelueHuamMH 3anau (1) uw (2): rmaqKue (m0 ft u xX) 
WICHHA 2THX 3aad COBMaair. 

B cayuae m=2 ycraHaBaMBaeTCA HENOKaANbHaAA TeEOpeMa Cyle- 
BoBauua. IIpu stom mouyuaeTca Oovee CHJIbHBIt YeM B (°) pesysbTaT 
MU MeHbIuMx 4em B-(°) orpaHHyenuaAx. Hakonell, uccleqyeTcA KOPpeKTHOCTh 
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3ajaun (2), YCTOHYHBOCTS ee pelleHHit nupH f—> oo HM MpHOsHKeHHbIe METOR 
MOCTPOeHHA pelieHHi. 
2. Jleticrsyiomni Bb L, oneparop — A==— 0?/Ox;0x;, onpede/eHHblh 
na W2, novloxKuTebHO-onpelesien H CaMOCOnpsxKeH. 
JIemmMa l. I[I/pu aw6oix 0<a< m/2 cnpasedauea dopmyaa 


(—Ay-* V(x) =| [Kalx—y PP" — W(x, MV Y) dy. (5 


Q 


He PaébeHCMé6amM : 
O<Wa (x, y)QKalx—y Pe. (6, 


mal OKa3saTeubcTBO. CHayana MOKa3bIBaeTCH, UTO 


lee) 
* ; Y 4 
(avin =\[l6@ sOV@d|erad- ae, 
0 2 a 
re G(x, y;t)—d®yukuua Tpuna ypaBHeHux TemsJOMpOBOAHOCTH, COOTBeT- 
CTBylollad MepBoH KpaeBol 3ajaue (*°); 3aTeM MeHHeTCAH NMOpsAyOK MHTerpA- 
popaHun. HepaBeuctTso (6) culeqyeT 43 NPHHWHNa MaKCHMyMa. : 
IIpyMenaax kK dopmyste (5) Tounyio tTeopemy C. JI. CoG6omesa (#4), ual 
ycTaHOBHM, B KaKHe TOUHO MpocrpaucTBa Lp, u3 mpocTpaHcTB Lg ota 
YeHHO leHCTBy!IoT onepaToppl (— A)—* (HH HX 3amblKaHHA (— A)—*). j 
JlemMa 2. Cnpasedauéol Hepasencmea * 


y Ave" U i A)ire" U |, ole AR te al € D (Av2"), (7) 


Jloka3sareambcTsBo. Tak kak A — dpuypuxosckoe paciiupenue — PA, 
to | A? U|=](— Ay" USP (— A)” U||- Tlyers A — bpugzpuxosckoe pac. 
wupeHue onepatopa P (— A)”. Toraa |A” U| =||(— A) ea OM u v3 HepaBeHs 
crBa | A’ U \>|A U|| caenqyer (B cuay Teopempr Tattnya (13)), 4TO 
A“U|S|A* Ul =((—A)*U| at. 2 ; 

Us (7) cnenyer, ato || (— A)!2"A-V2" 1.7, w || A" P(— A)" |) 5n ~KoHeus 
Her (<1). [IpHmMenaa semmy 1, Mbl ycTaHoBHM Tora, B KaKHe TOUHO 

1/2 


cTpauctBa Lp, u3 H orpaHHyeHHo JelcTByIoT onepaToppl A ; 
3. Tpeanooxum, utro U,E D(A”) u f(t) |? warerpupyema ua HeKOTOPOM 
KOHe¥HOM cermeute [0, 7]. ~ 


if) al 3 
3ametum, uto D(A”) =H | Wu ato Hopmer |A”’U| | U fy okie 


JeHTHEI. B ypaBHeHun (3) cyelaem 3ameHy U = A~ Bick ares Mepenuliem ero : 
Bue 


t b 
ete \ Air oxy tf 8) VAP Ce eee : 
P | 
= ys 0 eye \ > 

< [A Visa at ds + ' 


+ A’\ exp (—(¢—s) vA} Pf(s)ds + exp{—ivA} AU, a=t. & 
0 


Ilyetp n=2, ecru m=3, u n>2, ecnn m=2. H3 nemm 1 u 2 cree 
ayeT, TO Mp WoOcTaTOUHO MawbIx i y 9TOrO ypaBHeHHA CyLecTBveT e]HH- 


* Aptopom panee (1?) ana seex a €(0, 1/2) ObIN0 ycTaHoBeHO Gomee cua6oe Hepa- 
BeHCTBO 


|(— AZ UI <C(@, e)|A*tE UY] (> 0). (7) 
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BeHHOe PelicHHe, KOTOPOe MOXeT ObITb HaliqeHO MeTOJOM TOC eLOBaTeIb- 
IX IpHOMxKeHHH. Orcioqa BbITeKaeT (cM. (°)): 

Teopema |. Cywecmeyem onpedenennoe Ha HeKomopom Ceemenme {0, to] 
UNCMBEHHOE pewlenue 3adauU 


(A“U); + AU *U+ A “P uU,, = A “Pf (t), U0) =U). (9) 
Pynkyua A’ U (t) nenpepwiena, a A“ U(t) adcoatomno nenpepoltena 6 H. 


— Pynkyuu | (A~* U);|?, | AY* U)P unmeepupyema no Jlebeey. 
| Cnpasednueo moodecmeo (4). 


2 
’ 


t 
| 4. Ha (9) caenyer, NTO | U (¢) I< Uo -+ [yt |ds u uro 


0 
Ss 


t t t 
e(t)= A" U (sf ds <Vyt()f-[Uopds + UiFi| [it @fae]ds. (10) 
Tora 43 (3) uw memm | uw 2 BbITeKaeT, 4TO 
t t 

VIA*U (sds <C(Q)¥* |] Uo} + \lt() ds + 9 (6)]. (11) 


| Ilyctb Ttenepb m= 2. Torga, B cuny sem | u 2, 
[A (te Ur,) | <C (Q)| A™ UY YA” Ul. (!) 


— Sro mo3sBosseT (c MOMOLLbIO (3)) NOM4HTh HepaBeHCTBa 
t z 
ta 


|AM Ul <o() + C(Q) 2" |\ Aa" UPA“ UP as], Ue 
t 


| JAS UI <0 (4) + CQ)" \ (E— sy *|ASU] PACU Ids, (18) 


0 


}()=|A"Uo| + || A“ \ exp {— (ts) vA} PF(9) ds], 


t 
A(t)=| A Uo] + | AY*\exp (— (ts) vA} PE (s)ds|. 
M3 (12) cmegyet, uTo 
| A Ul < V2 $e) exp {C? (Q) (49) “9(d)}. (14) 


Hakone, mpuMenas k (13) ouenKu (10), (11) u (14), momyaum anpuop- 
3 OWeHKy WA |} AU |. CuleqoBaTeJIbHO, ClpaBeJInBa: 

Teopema 2. Ecau m=2, mo pewexue sadauu (9) cywecmeyem “‘npu 
ext > 0. 

5. Koppektuoctb 3aauu (2) ycraHaBJMBaerT: 

Teopema 3. IIycmo Une U® (t) — pewenuasadauu (2), coomeem- 
neyrouue Havancnolm ycaocuam Us? u Ul? u npasorm vacmam f(t) uP as 
0eda umerom mecmo HepaégeHcmeéa 


| 6 (2) — U™ (t) |] <exp (C (Q) va (t)} x 


t 
x (Ju? — UP] + (ye? | —1 @lexp (—C(Q)¥"a de}; (15) 


AT 


ted 1978. 
| A (U (4) — U (z)] | <C (Q) exp {C (Q, g)v ***B7(t) 7 (t)} x 
t 
x fa (ue — UP) + QI? —1 Pac) ] 8) 
30eCb 


0<t<t 


t 
a(t) = min \| APU") (cyiP it: PO) max max | A2U (2) |; 


t 
4 i otal 44 
1(t) = max{JA"U® (Id, = 
4 0 


? 


onl | | 


npuwem n=2, ecaum=3, un >2, ecaum=2. | 
6. Tlyctb m=2. IIpupeyem mpefnowenua o6 ycTouMBocTH pelleHui 
3anaun (2) mpH too. 


Teopema 4. Ecau | |f(s)|ds <>, mo lim|U(t)|=0. Ecau, xpome 
: 


t 
moeo, Vit (s) [Peds <0, mo lim | A’ U (t)| = 0. 


0 


[ee) 


1 
\ 


Boaee o6tyo, nycmo \ f(s) —fol|ds << co npu Hexomopom fy € Le: Toeda 


0 f 
npu v<[C(Q)||foll* cywecmeyem lim U(t) = Uo, Komopoili seaaemca npu 
too 


AWOOOM % = a ,n=1,2,..., pewenuem cmayuonapHnoeo ypaenenuavAr ~U eS 
Boel: ae? C0 
+ A™“Pu, Uz, = A “Pig. Ecau, xpome moeo, \ f(s) —fo|?ds << 00, mo 


0 


Jim| A” [U(¢) — Uy] = 0. | 


7. OTmeTHM, HaKOHell, UTO pemleHHe 3ayauH (2) MOxeT ObITb HalJeHO 
METOJIOM MOCJIeOBaTeJIbHBIX MpHOJMKeHHH, CXOAAWMMCA Ha OCTaTOUHO 
MaJiom cermeHTe [0, fo]. Ecum m= 2, TO nocuJleqoBaTeJbHbIe NPHOMKeHNA 
CXOWATCA K pelleHHio mpu moOom ¢. Cka3aHHOe OTHOCHTCA HM K MeTOY 
By6uospa —Tanepkuna (cm. (2%)). 

ABTop BbipaxkaeT OsiaromapHoctb M. A. KpacHocembcKomy u C. I. Kpen- 
HY 3a BHHMaHHe K HacTosen padoTe. 


BopoHexKcKuH CeJIbCKOXO3AHCTBEHHBIN Tlocrynusto 
MHCTUTYT 13 V 1959 
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Jlokuangn Akagemun nayr CCCP 
1959. Tom 128, N 1 


MATEMATHKA 


| r. C. WEATHH 


IFOPH®MHYECKHE ONEPATOPbI B KOHCTPYKTMBHBIX HOJIHbIX 
CEMAPABEJIBHbIX METPHYUECKHX MPOCTPAHCTBAX 


(ITpedcmaeneno axademuxom A. H. Koamozoposom 14 V 1959) 


\IIpa KoncrpykTHBHOM NOCTpOeHHH MAaTeMaTHKH uacTO MpHxomNTCA pac- 
ATPHBaTb OODbEKTHI, 3aaBaeMbIe MOCpeCTBOM HEeKOTOPbIX asropHdMos, 
mnepaTopbl Hal TakKHMH OObeKTaMH. B uHacToslleli 3aMeTKe paccMaTpHh- 
OTCH CROHCTBa TaKHX ONepaTopos. H3naraemple 3ecb pe3yJIbTAThI ABJIAIOT- 
o606uleHHeM pe3yibTaTOB 4u3 (*). Mcnomp3yrotTca moHATHA, O6o3HayeHHA 
‘OKpalleHHaA H3 (°), B YaCTHOCTH NOHATHE KOHCTPYKTHBHOTO JelCTBHTeJIb- 
o unca (KU), npuuem coxKenne 4 yMHoxeHue KU, orHomenua Hepapen- 
3a MCK Ty HAMA, a TakKe OTHOWEHHA PaBeHCTBa HM HepaBeHcTBa MexAYy KJLU u 
[HOHAJIbHBIMH UHCaMH OyJeM CUHTaTb OMNpeeseHHbIMA eCTeCTBEHHbIM 
9a30M. Byxspi d, e, 1, m,n, x, y BClOoMy OyyT UrpaTb powb NepeMeHHbIX, 
HHHMAIOILMX HaTypaJibuble 3HaueHHaA. BmecTo 4aCTHYHG-peKypCHBHOH PyHK- 
(UPD) or n nepemeHHbIxX OyeM MuCaTb coKpamleHHo UP®, u Bmecto 
(le-pekypcuBHoH dyHKuun (OP®) or n nepemenuprx OP®,. Ja Besakoro e 
e3 {e} o6o3Hauaetca UP®@,, onpezensemMaad YyCNOBHbIM paBeHCTBOM 
(m) ~ D, (e, m), roe P, — yuHuBepcalbuaan UP® ((*), erp. 304). 
KoucTpyKTHBHBIM M€TPHYeCCKHM MPOCTpaHnHcTBOM ®* A 6yzem 
LIBATb CHCTeMY, COCTOAILYIO H3 OfHOMeCcTHOrO MpesnNKata J] oT HaTypasb- 
x uncen wu UP®, p, Takux uTo Ana moOnIx /,m,n: 1) ecan IT (m) u 
n), TO p(m, n) uMeeT cmbIc Hu p(m,n)* ectb KJLU; 2) ecan JIT (m), To 
1,m)* =0, 3) ecau JT (Ll), IT (m) u IT (n), to p(m, n)* <o(l, m)* + p(l, ny”. 
30PHM, UTO x eCTh 3MeMeHT A (x u3 A, XGA), ecnu IT (x). Ecan x 
j/—o3eMenTbl A, TO p(x, y)” Ha3biBaemM paccTOAHHeM B A Mexyy 
MM; Ha3biBaeM xX H Y JKBUBAJCHTHBIMH B A, ecJIM paccTOAHHe MexKAY 
MM paBHO Hywlo. Chepow Ha3sbiBaemM yMopaAgOueHHy!O Mapy <x, n>, rye 
A; nuuem yé<x,n>, ecmm yEA u ply, x) <2-". KoncTpyKkTus- 
Hi NOCMeEROBATEAbHOCTbW 9MeMeEHTOB A (KII9) HasprBaem Takyto 
®, 9, uTo o(n)€A ** npn mo6om n. KIIO ¢ HaspiBaem pery 1apHo 
OMAWeHCA MOCMeLOBATeMbHOCTHIO 37IemMeHTOB (PITS), ecnu waa mOObIX 
YpasIbHBIX mM KN 43 mn cHenyeT, uTO 0(—(m), p(n))*<2-™. Has 
M WpoctpancTBo A MOAHBIM, ecIM cyulecTByeT Takata UP, ¥, TO 
Bcakoro e, eculu {e} ectb PII9, To y(e) umeer cmpicl, y(e)@A H DAA 
joro m OymerT p({e}(m), x (e))* << 2-™. KID B wasprpaem nO THON BA, 
_ cymecTByeT Takat UP, o, uTo Wid MOOHIX xX Hm, ecmH XGA, TO 
,m) umeerT cmpicl u B(a(x, m))E<x, m>. Haspipaem A cenapa6e sb- 
M, ecuiH cyujectByeT KII9, naotHad B A. 
UP®, W naspipaetca a TOpHMPMUYeECKHM ONepaTOPpoOM H3 MeTpH- 
<oro mpoctpaHcTBa A B MeTpHYecKoe pocTpancTBO B, ec [A BCAKO- 
. u3 A, gua KoToporo (x) uMeeT cmbIca, OyyeT: 1) W(x)EB au 2) ana 


* Bpenenue Takoro nonsaTua npeamoweno H. A. Ilanunpim. 
* Mopmyya, B KOTOpOH pOJIb NpewWKaTa urpaeT OHH H3 3HaKOB =, SS Gt oles PAS 
YaeT YTBeEp%xKeHve O6 OCMbICMeHHOCTH ee OOeHX uaCcTel. 
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Bcakoro 4 u3 A, 9KBUBasleHTHOro x B A, ‘Y(y) Towke HMeeT CMBICJI U Y (4 
u W(y) skBuBaseHTHE! B B. UP®,, onpesedaroulylo paccTOAHHe B B, Oyen 
O6o3HauaTb Yepes fy. 
Teopema 1. Iycme Y ecmo aneopudmureckuu onepamop us KOHCMPYK 
muUeHO20 NOAKOZO CenapabeAbnoeo mempu4ecKkoeo npocmpancmea A 6 KOHCMpYK. 
mueHoe mempuueckoe npocmparcmeo B. Toeda mostHo nocmpoumb mak 
UPd, a,b,c, umo: 1) Ora sawbolx d un, ecau a(d,n) Umeem Cmolca, me 
a(d, n)@A; ecau b(d, n) umeem cmoica, mo b(d, n)EB; 2) Oan stoborx x Us 
Au soboix d un, ecau x€<a(d,n), c(d,n)> u V(x) umeem cmotca, rit 
01 (L(x), b(d, n))* << 2-4, u 3) Aaa s060e0 x us A, ecau Y (x) umeem cmoica) 
mo no ecakomy d natidemca makoe n, umo x €<a(d,n), c(d, n)>. 
HametTuM IyTb JlOKa3aTeibcTBa 93TOH Teopempbl. ITIpeyqnonaraem ycCsOBMs 
TeOpeMbI BHINOHeEHHBIMH. J[a nmpocToTbl cunTaem d dukcupoBaHHbiM. Ecak 
x¢€Buy€B, to numem x _|y, Korfa p(x, y)’<2-%, u xAy, Kore 
0 (x, y)* > 2-4. Ornomenua | wu /\ Tpo_omKUMbI NO peKypCHBHO MepeuH 
wuMbIx. ByeM Moab30BaTbcA caeqyiouumMn dyHKuuama u3 (%): OPQDs: 
(cm. (3), cTp. 318) 4 PyHKUHAMH U, V, W, ONpexeseHHbIMH Yepes ¢ (cM. (*),cTp. 334), 
ByleM Ha3bIBaTb uvcIO 1 HeENpeebHBIM, eCJHM u(l) wMeeT CMBICJI, 
HW N1pe€ Ae JbHBIM B MPOTHBHOM CJyyae. 
1°. Ecnu g ectb UP®, u (J) uMeeT cmbica AWA sCOoro npexedbHoro TF 
TO cyulecTByeT TaKoe HempeyesbHoe /, uTo @(/) HMeeT CMBIC. 5 
Ilyctp 8 ectb KIIO, naornaa B A. Cnezyroujee yTBepxeHHe mpescTaB 
JieT co6o anasior Teopempr A. A. Mapxopa ((*), § 5.5.1) 4 qoKa3pIBaeTes 
aHaJIOrHuHO eH, C HCMOJIb30BaHHeM 1°. 3HaK [> o6o3Ha4aeT s060i 13 SHakOl 
» LA: : ¥y 
“ 20. Tlycthb x€A, yEB u W(x) y. Torga no mo6omy m Hatifer ‘ 
Takoe +ft;,.520,.0.(8 (71)..X) <u 2nree (0(1)) Caden, ae a | 
Ilyctb S ectb ccbepa. Bygem ropoputb, uro VY xkone6smetca B S, ecu 
CyllecTBy!OT TakHe x, y, uTO XES, yES u L(x) AV (y). pu ‘Tomouyy 2 


} 


WOKa3bIBalOTCA CJIeLyiollve IBa yTBepxKTeHHs. — 
| 3°, Ecau S ectb cchepa u VY Kone6netca B S, TO cyulecTByOT Taku 
m,n, uTo B(m)ES, B(n)ES u ¥(B(m)) A '¥ (8 (n)). a 


4°. Ecau S ectb ccepa u cymecTByer Takoe x, uro xE€S u V(x) Mee 
CMBICJI, TO CyuecTByeT Takoe n, uTo B(n)ES u Y(B(n)) uMeeT cmpica. i 
YrsepxleHna 5° 4 6° aBusiOTCA, COOTBETCTBEHHO, CuleqcTBuAMU 3° n 4° 
VMujekc i B nocyelyiouieM BCIO,y upuHuMaeT-sHayeHHaA 1 u 2. °°. © 
5°. Cymectsyiot takue UP®, f; u fs, uTo f;(x,n), rae xGA vee 
CMBICJ. TOra. H TOMbKO Tora, Korga  kKomeOneTcA B (xX, Ny, HB 3TO! 
cayuae fi (x,.1).E<x, n> a YE (f,(x,-n)) A ¥ (fe (x, 2). “a 
6°. CymectByer Takan UP@, g, uto g(x, n), roe x@A, uMeer cual 
Tora HW TOMbKO TOPfa, KOra .cyllecTByeT Takoe Y, 4TO YE <x, ny u. E'(g 
HMeeT CMBICJI, H B 9TOM CJlyuae g(x, N)E<X, n> HY (g (x, n)) uMeeT CMBICI 
Iloctpoum taxyio UP, gs, uTo s(e, m) =x Torgqa HM TOMbKO TOrA 
Kora x= 6 ({e}(m)}) mM faa BCAKOrO n, MeHbuIero m, {e}(n) HMeeT CMBIC 
Hp (B({e} (n)),8 ({e} (n+ 1)))* < 2-H, 
°. aa Beakoro x.u3 A cyulecTByeT Takoe e, UTO MpH BCAKOM m 6yIK 
GEGS (€..11) Atty. ’ ; 
Crpoum ype UPd; A; crenyromum o6pasom: h;(e, 1, mj~s(e, m), ecd 
u(l, m)=1, u hi(e, 1, m)~fi(s(e, wil, m)), wil, m)),. ecau v(l,.m) = 
Crpowm yBe OP®, &; Tak, yToObl AA MO0ObIx e, L, m. Onino {k; (e, L)} (m)< 
~h;(e, t, m). Mycrb j ecth taxan UP®,, uto j(x, y), rae xEB, y€B, uM 
€T CMbICJI- Tora H TOIbKO Torqa, Korfa x {| y. Onpezenum UP®, p ycuo 
HHBIM PpaBeHcTBoM p (e, /) ~ j(Y (y (ki (e, ))), Y(y (Ro (e, 2)))), rae y ectb UP 
CO CBOHCTBaMH, yKa3aHHbIMH B OMpeeJIeHHH MOJHOTHI MpocTpaHCTBa. 3 
8°. Ecun x uw e Taxosel, uro x€ A, W(x) nmeer CMBICIUXE<S (€, m), ft 
pH BCAKOM m, a /— npeyembHoe, To p(e, Ll) umeeT cMpICH. 
9°, Jina s060r0-e u smO60ro Hempefetbuoro /, ec s(e, u(l)) ume 
empicl uP Kovle6eres.B<s(e, u(l)}, u(l) >, To p(e, 1) He uMeeT cMpICa. 
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Tloctpoum UP®@, c, tTakyto, To: 1) ecm mpH HeKOTOpoM HenpeenbHOM 
plpaxeHve p(e, /) umeeT cMbic, TO C(e) uMeeT cMBICA, Hu 2) ecaH e(r)= 
n, TO cyllectByeT Takoe J, uto u(/) =m u p(e, /) nmeer cmpicn. Cue- 
ome JBa YTBep2%KCHHA UIpaloT OCCHOBHYIO POJIb B OKAasaTeJIbcTBe . TeO- 
bl. hi 
(10°. Ecnu x we Takopbl, uro x€ A, V(x) umeer cmpic u x € <s(e, m), m> 
A BCAKOM m, TO C(e) uMeeT CMBIC. (STO. cuenyeT u3 8° nw 1°.) ; 
11°, Jina mc6Ooro e, ecu s(e, c(e)) uMeeT cmpic, To He Kone6eTca 
s(e, c(e)), c(e)>. (Sto cnenyeT u3 9°.) 
Onpenzenum UPD, au 6b ycnoBubimu paBencTBamMu a(e)—~s (e, c(e)) 4 
ee (g (a(e), c(e))). Pyukunn a, 6; c—ucKomple: cBolictpo 2) cnenyerT 
‘11° un 6°, a cBolicrBo 3)—u3 7° wu 10°. LAL cOearzeg T Ad 
OcTaHOBUMCH Ha HeKOTOpbIX IpHMeHeHHAX TeopemE! 1, YcranoBuM! CBa3b 
Ky sdeKTHBHBIMH ONepaluAMM Ha MHOxKecTBe OP® (5); ‘erp. 316) w 4a- 
4HO-PeKYPCHBHbIMH OnepaTopamu (UPO) ((4), crp. 291). Rae 
Teopema 2. I/ycmo ® ecmo admexmuenan onepayuna na mHooKecmee 
®. Toeda cywecmeyem maxoi UPO F, nepesodaujuti cynKuuto cOnoli ne- 
MeHHOU 6 @yNKYUIoO CONOL nepemenHOli, umo, ecau oy ecm’ OPD,, D(~) = 
~ uF (~) =, mo Ona swbolx m, n us y(m) =n caedyem $(m) =n. 
QTa Teopema JaeT vacTHYHbI OTBeT Ha BONpoc, MocTaBweHHbI B (5); B 
‘THOCTH, BCAKaA sddeKTHBHAA ONepalna, MepeBolaman sIc6yio OP® B 
’®, copnayaeT Ha MHOxecTBe OP® c HekoToppim UPO. C zpyrot cropousr, 
< mro6esHo cooOujns aptopy A. A. Myunnx, cyulectByeT addekTHBHas ome- 
ua Ha MHOxecTBe OPO, He coBpnayaiculad Ha HeM HH C KakuM UPO. 
Teopema 2 poka3bIBaeTCA culefyIouluM COpa30m. PaccmMoTpumM MmeTpHyeckoe 
oeTpaHcTBo A, 9/leMeHTaMH KOTOPOTO ABJIAIOTCH Te X, JA KOTOPHIX {xX} 
r OP®, npnuem paccTosHHe Mexy X WH Y paBHO paCCTOAHHIO Mexyy {x} 
(y} B 6epopckom mpoctpauctTsBe (7). A momHO H cenapadembHO. Ilyctbh B 
b M€TPH¥eCKOe MPOCTPaHCTBO, 9JIEMeHTAMH KOTOPOrO ABVJIAIOTCA JICObIe Ha- 
aJIbHbIe UHCJa, MpHyem paccTosHHe B B mexkay x Hu y paBHO |x—y\|. 
BbMeM, COrlacHO ompeweteHuio atpdpeKTHBHOM onMepalunH, Takyio OP®, f, 
qa mo6oro e, ecu {e} ectb OP®, To ®P ({e}) = {f (e)}. Crpoum OP®, z 
Ky!0, TO WIA TOOBIX e, m OymeT {z(e)}(m)~ {e}(m+ 1) wu onpenensaem 
>®, WY ycnopupim papenctBom W(x) ~ {f (z(x))} ({x}(0)). “ ectb auro- 
MHuecKHH onepatop u3 A B B. IIpumenenne Teopempl | k  paeT Bos3- 
HocTb noctpcutb UPO F c tpeOyembIMu CBOlCTBaMH. 
Jipyroe mpumenenue Teopemp! | cBxi3aHO C KOHCTPYKTHBHBIMM (byHKIHAMA 
CTBHTeJIbHOM nepemeHHoH (K@/JIIT), speyenupmmu B (*). KDI F 6yzem 
bIBATh YI OBO, ecmM cyllecTByioT TakHe KU Xo, Xi, Xo, P, Q, R, 
F(X) onpeneneno Toubko Jaa Tex X, Wa KoTOpHIxX X;< X< Xo, U 
Takux X pbinomHseTca paBenctBo F(X) = PX + Q|X — X,|+ R. Toso- 
, uTo OP®, o aBaneTcA COrMaACOBaHHOH NocmeROBATE AbHO- 
biO YrJOBHX PYHKUNH, ecuH: 1) {9(n)}° ectb yrnopan K@]II1 npu 
KoM nu 2) Ana moOnIx m,n u KOU xX, ecau {p(m)}°(X) u {p(n)}°(X) 
efemeHbl, TO {p(m)}°(X) = {p(n)}°(X). KPI F 6yzem naspipaTb nces- 
NMOWHrOHAAbHON, ecu cyllecTByeT Taka COrlacoBaHHad MocseqoBa- 
bHOCTbh @ YIJIOBbIX (yHKUMH, 4TO Ana moOnix KITU X u Y pasexucTso 
X)=Y wumeer mecto Torga 4 TOKO TOrfa, Kora cylulecTByeT Takoe 
Bro {o'(m)}° 0X) =Y. 
Teopema 3. JIycme F ecmo K®]I maxaa, umo F(X) onpedeneno xo- 
6et Oran oOnozco KOU xX. Toeda no snbomy n moscem Oolmb nocmpoena 
Kan nceedononuzonanoHan dynKyua Fr, umo daa sto6oeo KU X, 0as Komo- 
-0 F(X) onpedeneno, Fn(X) maxsce onpedenreno u |F (X) — Fn(X)| <2. 
Cnenctsue. Ecau F ecmo KOMI, X ecmo KU u F(X) onpede- 
0, mo no ecakomy n moocHo Hatimu maKkoe m, amo, ecau Y ecme KAM, 
— X|<2-™ u F(¥) onpedeneno, mo |F (Y)—F(X)| <2. 
Sto cneycTBHe ABJIAeTCA ycHeHHeM Teopempl ((°), § 5.5.1) 06 orcyTCTBHH 
CTPYKTHBHBIX Pa3pbIBOB Y KOHCTPyKTHBHOM cbyHkunH. Teopema 3 BbIBOJHT- 
4* vel 


ca H3 Teopembl | cueqywouluM OOpa3om. PaccmaTpuBaeTcA MeTpHyecKoe Mf 
cTpaucTBo A, 9/leMeHTaMH KOTOPOrO ABJAIOTCA Te X, AIA KOTOPbIX x” @ 

KJJU, mpnuem paccrosnue Mexay x H y paBHo |x *—y"|. Ecau f° ec 
K®JII, to A ecth anropucmuyeckuii Onepatop u3 A B A, K KOTOpOMy H Op: 
MeHseTCa Teopema |. : 


JlenuurpaycKuli rocylapCTBeHHbIM yHHBepCHTeT Tloctynuno — 
um, A. A. )Kqanospa 13 V 1959 
LWHMTHPOBAHHAA JIATEPATYPA | 


1C. K. Kauuu, Bsaegenne B MetamMaTemaTuky, 1957. *. A. B. Ky3neno 
B. A. Tpaxteu6port, JIAH, 105, Ne 5, 897 (1955). * A. A. Map Kos, Tp. Mate 
uucT. uM. B.A.Crexnopa AH CCCP,52,315(1958). * T. C. Wet tun, Tp. 3 Bcecotosu. mate 
cpesqa, 1, 1956, crp. 188. ° J. Myhill, J.C Shepherdson, Zs. f. math. Logi 
1, H. 4, 310 (1955). | 
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Jlokxann Axkayzemun he cccP 
1959. Tom 128, Ni 1 


_LHAPOMEXAHHKA 


Ba. JOJIANUWEB u Ba. CEHJOB 


CHMMETPHYUHOE OBTEKAHHE KPYFOBOrO WHJIMHAPA 
C JBYMS BUXPAMM 3A HHM. TPAEKTOPHW BUXPEN 
MW CONPOTHBJIEHHE WHJIMHAPA 


(ITpedcmaeaexo axademuxom A. A. Jlopodxuyoinoim 17 IV 1959) 


B HacTOAleM CooOlleHHH aeTCA TOUHOe pemlenue PpaccMOTpeHHOH paHee 
on (1) u Py6axom (?) rHqpoquHamuyeckoh 3aqaun WHiMEAp — BuxpeBax 
a B WfeaJIbHOH KUAKOCTH.JIO cux NOP HaM He Obl H3BECTHbI TPaeKTOPHH BUX- 
3a WHJIMHAPOM, He ObINIO TaKxKe YOBJETBOPHTeIbHOFO HCTOMKOBaHHA (pop- 
‘bl COMPOTHBJICHHA B 3aBHCHMOCTH OT MOJIO%KeCHHA BUXPeBOH MapbI MO OTHO- 
‘mio K UWnMHApy. IIpeamaraemoe peulenue Jaer BMecTe c pe3ysIbTaTaMH 
maa u PyOaxa ucuepnpiBalollMi aHamu3 npoOjeMbl WasMEHAp — BUXPeBasl 
a. IIpu 9TOM He paccMaTPHBAaIOTCA BOMPOCHI O Mpovcxo*KeHuu BUXxpeli HO 
wuun Jpyrux BUXpeBbIX Nap B culyyae OOTeKaHHA WHIHHApa peabHoH 2*Ku- 
THIO. Kak u3BeCTHO, 


1 


A net kit oN Chae 
F (2) =U(z+ z, + 5 In ea) (1) 


IM€TCA KOMIJICKCHBIM MOTeHIHaJIOM CHCTeMbI LWJIMHAp — BUXpeBand Mapa. 
ich U — ckopoctTb HEBOSMYINeHHOrO NOTOKA; I’ — a6couioTHad BeJIMUMHa 
KYJAUMM, OCTAIOUeHCA MOCTOAHHOH; 21 — acpaxc BUXPHA, JlevKallero. Hay 

OX; 2, = 2, — acuke BToporo BUXps; 23 = biz¢ u 2 1/2, adypuKct 
peli, CHMM€TPHUHDIX MepBbIM JBYM OTHOCHTeCJIbHO OKpyxXHOCTH. Onpenessaa 
MJIeEKCHY!IO CKOpOCTbh W(2,) = (dF /dz),—2,= Uy— iv,, NOMyyaeM IA mpoeK- 
| CKOPOCTH BHXpA 2, BbIPaKeHHA 


eet) eee 


ae 1 


ungekc | oTGpomex. McKomptie TpaekTopun BuXxpeH OMpeeJIAIOTCA CHCTe- 
( Muddepenwuanbublx ypaBHenui (2). V3 ycuopuit u=0, v=0 Dénnup 
lyuuI reoMeTpHyeckoe MecTO TOYeK (KpHBaA Denman, cM. puc. 1) 


+2y=r—-, (3) 


KOTOPOM BHXpeBah Mapa OcTaeTCAH B MOKOe, eCJIH B JaHHOM MOJ1O%KeHHY 
r) Wapkysalua BuxpeH I’ yqoBseTBopseT ycOBUIO 


P = 4ny (1 —=). (4) 
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®énnib, Py6ax um Ap. cuuTamu ycnosue (4) 3aKOHOM H3MeHeHHA WHPKYJS 
UHM, IpH coOm0,eHuH KOTOporo BUXpeBad Mapa MMeeT CBOeH TpaeKTOpHe 
Kpusyio Ménnaa. Ha camom xe Jee B ueabHOM KUAKOCTH WApPKY AMM 
BUXpeli MOCTOAHHA, a yclOBHe (4) ecTb He UTO HHOe, KaK OMHO H3 YCOBHU PaBHe 
BeCHA BUXpeBol mapbl Ha KpuBor (3). ] 
2. UroObl NOyYATb TpaeKTOPHH BUXpeBOH Mapbl B COOTBETCTBHH C Ip! 
HATOM CXeMOM, Hao paccmoTpeTb cuctemy (2). locme HekoTopplx mpeoOpa3c 
BaHui (2) cBOAHTCA K CHcTeMe / 
dr? x 1 r2— 1 2yR* — ar? (r?—1) 


| 
i 


OF ener” R? e 

( 

fd - 2U ife Gs 1) Ho 7 =u : 

{ 

(0= xa) : 

Pao i 

Mckmouaa dt wu nomaraa (r?—1)t1=a, y+= 8, nonyyaem AA TpaeKTa 
pHH Buxpel fudpepenunabHoe ypaBHeHHe a 
Moaesls a) files pe siete laid ae tit ‘ 

8 2 B (B? + 4a) — 2aaB? (1 + a)?- = 
monyckatoulee pasyemeHve MepeMeHHbIX, C wHTerpasiom 
3 { 4 ees ¢ 
i Gee a a me ides gace gf) & ( 


‘. Tlocaequee ypaBsenue mpescraBiser coOol WByxmapamerpuyecKkoe cemel 
CTBO HHTerpaJIbHbIX KPMBbIX (nmapamerpbl @ H C>0). IIpuH 3aqanHom a uepE 
| 
4 


— ; 
LOO iq 

x ex ( ; 

AL PRR \ 
UTERO 
‘(4 EES Bea ett 
SAWING ——_- } 
SHINES H 


YO 
UES 
ALS 

Q 
a 
nS 
TAX 
WES 
x 
S: 


Puce. 2 


Kaxklyio TOUKY mMOCKOCTH (KBaqpaHta) OXY mpoxo_uT TombKo ofHa UE 
TerpaJibHad KPHBaA, ecIM AA 9TOM TOUKH uv=40. UccneqoBanue mudbdepenur 
aJIbHOrO yPaBHeHHsA dy/dx = v(x, y)/u(x, y) moKa3EIBaeT, 4TO OHO uMeeT HF 
KpuBoH Penna (3) TOKO ONY OCO6yto TOUKY UM TOKO OMHY OcoOyto TOK 
Ha OCH OY . Tlepsaa ocobas TOUKA ABJIACTCH «IeCHTPOM» (YTO COOTBETCTBYeT Bb 
pox eHHOH BAXPeBOU TpaekTOpHel — MONO*KeHMIO BUXPeBOH NapbIB YCTOM4YABO 
PaBHOBeCHH), a BTOPpad sABMAeTCA«cCeIOM» (cooTBercTByeT HeycToiunBOM 
PaBHOBecHiO BHXpelt). Ay: | 
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‘POMe 3AMKHYTHIX TPpaeKTOPHH B OKPeCTHOCTH WeHTPabHO Ocobol TOUKH 
feMeHCTBY KPHBbIX (7) OTHOCHTCH M He3AMKHYTBIC TpaeKTOpuN, KaxKiaa 
KOTOPHIX OO/lahaeT JBYMA TOPHSOHTAIbHIMH acuMnTOTamn. Ect TakxKe pe- 
(KHYTaA TPaeKTOPUA C OMHOH TOPH3OHTANbHOM aCMMMTOTOL, KOTOpasd «AB- 
TCA TpaHleH Me@xKIy 3aMKHYTbIMA H H€3AMKHYTbIMM TPaeKTOPHSMH. 


o 


7761 $= 


ye = eee PE DORN UO ae a 777 
VAAAY, 


Puce. 3 


Ha puc. 2a Jana KapTuua oOTeKaHua WnMHAp — BuxpeBaa Mapa no Py6axy 
{HHH TOKa IPH MOMeCHTAJIbHOH CbeMKe), a Ha pc. 26 — 9kKcnepuMeHTAabHO 
NeeIeHHbIe MOJOXKeCHHA BHXPeBOH Napbl B peabHOH xKuAKOcTH (TaKxKe 


Py6axy). Ha puc. 3 npuBesenbl BHXpeBble TPaeKTOPHH, OnpeseneHHbIe HAaMH 


cuacuo (7) ia a = 1,94 nw AA pa3snM4HEIxX 3HAaYeHHH NOCTOAHHOM MHTe- 
apopanua C. Jlerko noKa3aTb, YTO BHXPH JBHXKYTCA NO 3aMKHYTHIM TpaeKTO- 


iM B HampaBsIeHHH CBOeH WHpKyAWMN. 
> OCTAJIbHBIM TPaeKTOPHAM BHXPH JIBH- 
/TCA Kak 10Ka3aHO Ha puc. 4. IIpu stom B 
MKaX [1epeCeYeHHA BCEX HeBbIPOXKCHHbIX 
aeKTOPHH C KpHBOH Mena CKOpOCTh ABH- 
HUA Buxpeli oTAIMuHa OT HyIA. Jina mpy- 
X 3HAUCHHH MapametTpa a MosyualoTcs aHa- 
THUHbIe TpaeKTOpHH. C yMeHbIeHHeM 11a- 
MeTpa a (ilupkyasunu I) oco6nie Touxy 
KpuBon (3) Dénna u Ha ocu OY nepe- 
uraioTca OwxKe K OcH OX. 

3. PaccmorpuM conpoTuBsenue WnauHpa Puc, 4 
IPHCYTCTBHU BUXPeBOH Napbl (2,,2,). Pénmb 


PBbIM Halllel MIA 3TOrO conpoTHBeHHA cbopmy.rly P, = 6np—<-(C’a’), 


r2 


Topaa WA Gana dey. Oa yf 


On NPWUHMMdeT BU 


r2 
d JEN 

Panty f{to(\—4} ® 

TlosqHee, npuMenasa meToy Jlaranau (°) aa cayuaa ucKperTHbIx ocoGex- 

cTe (BHXpeli) B TeyeHHu 2%KuHAKOcTH, Miomvep (*) TakxKe Halen (OpMy.Ty Cco- 

OTHBJICHHA, KOTOPy!O MO2KHO CBeCTH K BUY 


(ereee bay (9) 
(HaKO Buxksiel (°) oOOpaTH BHHMaHHe Ha ToT dakT, 4TO tbopmysa Mromepa 
TOWHA, NOTOMY YTO OHA OTHOCHTCA TONbKO K TOM uacTH P, CONPOTHBJIEHHA, 
TOpad COOTBETCTByeT COKPallleHHOMy ypaBHeHuio Bepnyaan Aa craluo- 
PHOTO JIBHXKCHHA %2XHAKOCTH HW STON POpMywJOH He: yuTeHa uacTb P; COMPOTHB- 
HHA, COOTBETCTBYIOUaH H3MeHeHHIO. NOTeHIMala cO BpemeHeM. Takum. 06- 
30M, JeHcTBHTeIbHad cbopMyia compoTuBJeHuA. m0 BuKksero Meet BUA 


[2 4p2y? — (72 —4)2 
Pea Pe Pim oat A: Dee 
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Tomotuka u Cyrapapa (°) 3amerHiM, YTO JIA MJeHTHYHOCTH tpopmyu (é 
vu (10) Hago, uroOn uncreHHEI Koappuluent mpu (8) Obit 2, a He 3 (ommOxa, JC 
nyleHHad DénnieM MPH BbIMHCJICHHH KOMIIJICKCHBIX UHTerpasioB), a C Apyrol 
CTOPOHBI, YTO WHpKyAluIo [ MoxKHO NOCTaBHTb Meped 3HAKOM Auppepenin 
poBanus. C 9THM 3aMeuaHHem TomoTuKa — Cyrapapbl (8) mpHHuMaeT BHA | 


P, = 200 & ly (1—=)}- (11 


ru aBTOpbl MoKasaiM Take, YTO uciIpaBlenHyt0 copmy.ty (11) MoxKH 
peoOpa3s0BaTb K BHLy , 
d 7 
P,, = 2oT (0, — U3) (0, = <, 4). ( 

Hakoueu, ecu B d@opmyse (11) mpoBectu AndpdepeniupoBaHHe 0 BpPeMeHt 

{ H IPHHATb BO BHUMaHWe 3HaYeHHA BeEIHUHH UM UV HB (2), TO MOMyUaeTCA Co 
mya (10) Buxnes, a we dopmy.ta (9) Mionnepa, Tax Kak dopmyspi (9) u (1 
He TOXKleCTBeHHBI. 
Tonkosanne cbopmysbl (8), TaHHoe Dénnem, MiowsepoM u Jp., ea 
ylaBleHve Ha IMIMHAp Mp ero paBHOMePpHOM JBHXKCHHH B XKHJKOCTH MOKHC 
onpeseuTb 3 (8) 10 NOO2%KeHHIO BUXpeBO Napbl Ha KpuBOH Mena U ero 43" 
MeHeHHIO, TaK KaK WMPKYJIAWHIO, CTOALLYIO OJ, 3HaKOM nixppepenitnponaita, 
MOXKHO, COTIaCHO COOTHOWeHHA (4), BbIPasHTb Yepes COOTBETCTBYIONIMe NO0% 
2KeHHA BUXpeBol napbl. Kak Ménnb, Tak un Mionep LoOaBAtoT pH TOM, UT 
JaHHble WIA MpHMeHeHuA dopmysbt (8) Denna MOXHO NOYYHTh TOMbKO Ha 
OCHOBaHHH HaOJIOJCHHA 3a JBHXKeCHHEM BUXpeBOH Mapp. | 


Mot BufesIM, OHaKO, YTO BUXPeBaA Mapa H3MeHAeT CBOE MOMOXRKeHHe B COA 
OTBeTCTBHH C HallldM ypaBHeHHem (7), CuleOBaTebHO dopmyaa BuKaexr (10 
BMecte c (7) BMOJHE ONpesesneT conpoTuBeHHe WHIMHApa. M3 (10) BugHo/ 
4uTO COMPOTHBJIeHHe UCue3aeT TPH HaXOKACHHH BUXPeBOH Mapbl Ha KPHBOM 
@MénnwA, He3aBHCHMO OT TOTO, HaXOJMTCA JIM OHA TAM B TOKOe WIM Tepece- 
KaeT 9TY KPHBYIO C OTJHYHOH OT HYysA cKOpoctTbioO. IIpH 3TOM compoTuBA 
JICHHE NOJIOKHTEJIBHO, CCIM BUXPeBaA Napa HaXOMHTCA BHe STOM KPHBOH, H OT 
pullaTesbHO, CCIM BHXPH HaxOATcA BHyTpH Hee. IIpuH ABYuxKeHHH BUXpeBOH 
Mapbl 10 MPpOW3BOJIbHOM TpaeKTOpHu CemelicTBa (7) conpoTuBJeHHe WHMHApa 
MeHAeCT CBOH 3HaK IPH KaxKJOM NepeceyeHun kKpuBohH Dénnsa. , 

CpefHee CONPOTHBeHHe IHIMHApa pH NOHOM OOxOJe BUXPA 0 3aMKHy- 
TOH TpaekTopun (7) paBHO Hysi0, Tak Kak u3 (11) umeem (no A. CroaHoBy) 

2or 1 1 4 
Pom 7 fil) (I-29) “9 


«ToTaibHOe» CONPOTHBeHHe WHIMHIpa MpH HesaMKHYyTOH Ayre TpaeKTO pH 
ABIACTCA CYHKUMeH KOHIOB jJYrH. f 

Uro Kacaercs mpakTuyeckoro mpuMeHenuA Chopmyuvibi (10) c ucnomb30BaHHeM 
Hallero ypaBHeHHsA TpaekTopunu (7), TO HayO OTMeTHTD, TO (7) NO3BOIAeT erKO 
HCKJNOUHTb HeH3BecTHYIO Unpkysaunio T. Takum o6pa3om, B dopmyue (10) 
AA CONPOTHBCHUA OCTAIOTCA TOJIbKO KOOPAMHATHI NOMOXKeCHAA BUXPeBOH Mapwl 
H MOCTOAHHAA HHTerpHpoBaHua C. KoneyHo, onpesesenne STON KOHCTaHTbI MOX- 
HO IIPOBECTH SKCMePHMEHTAJIbHBIM IyYTeM H, TaKHM OOPa30M, NPOBepuTb NpHMe 


HHMOCTb MOJe@JIH «UMIHHUP — BUXpeBad Tapa» pW pa3sIMUHbIX MpakTHYecKUX 
3ayauax. 


Marematuueckuit HHCTHTYT Tlocrynu0 
Codulickoro yHuBepcuTeta 10 III 1958 
Copua, Bosrapua 


UHMTHPOBAHHASA JIMTEPATYPA 


*L. F opp, Sitzber.d. Bayer. Akad. d. Wiss. (1913). 2 H. Rubach, Fortsch. 
Arb. aus d. Gebiet des Ingenieurwesens, 185 (1916). ®M.Lagally, Sitzber. d. Bayer. 
Akad. d. Wiss. (1922). 4 W. Miil ler, Zs. f. techn. Phys., 8, 62 (1927); Mathematische Stré- 
mungslehre, 1928. ° W. G. Bickley, Proc. Roy. Soc. London, A 119, 146 (1928). 
*S. Tomotika, N. Sugawara, Proc. Phys., Math. Soc. Japan, 20, N 6, 467 (1938). 
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oxnane Akagemun nayr CCCP 
1959. Tom 128, Ns 4 


TEOPHA YITPYTOCTH 


A. A. AJEKCAHJPOB 


| HEKOTOPbIE 3ABHCHMOCTH MEXKAY PEWEHWAMNM MJIOCKON 
WM OCECHMMETPHYHOHM 3ANA4 TEOPHH YIIPYFOCTH 
JIA BECKOHEYHON IIJIMTHI 


(IIpedcmaeaeno axademuxom IO. H. Pabomuossim 28 IT 1959) 


Bompoc 0 CBA3H MexK]y pelleHHAMH MVIOCKOH HM OCeCHMMeTPHYHOHM 3anay 
pHH ympyrocTH paccMaTpnBasica B psge paOot (1). OmnaKko meTox 
IYYEHHA PpelleHHA OCeECHMMeTPHYHOM sayauH MO H3BeECTHOMY pelleHHio 
OTBETCTBYIOWNeH MIOCKOH NoKa He Obl HaliqeH. Hactosilaa padota nocBa- 
2Ha MOCTpOeHHIO TakOrO MeTOa WIA CyYad OecKOHeUHOH MVJIHTHI. 

1. Ilycrb 6eckoHeuHad MWIHTa HaxOQWTCH B CHMMe€TPHUHOM OTHOCHTEJIbHO 
:ockocTH YOZ mockoM esopMHpOBaHHOM COCTOAHHH, BbIsBaHHOM eHCTBHeM 
PTHKaJIbHBIX H TOPH30HTAaJIbHBIX Harpy30K Q u P (pune. 1/7). Ilyrem spa- 
SHHA JeUCTBYIOWIMX Ha MIMTY Harpy30K Ha yroul = OTHOCHTeIbHO ocH OZ 
YYHM HEKOTOPOe TpaHcPopMupoBaHHoe OCeCHMMeTPHUHOe COCTOAHHE. 
_MoxHo moKka3aTb (HampuMep, 3aMeHHB Harpy3KH Q u P Harpy3Kamu, 
BHOMePpHO paciipeyevIeHHbIMH MO 3JIEMeCHTAPHbIM MIOUlakaM THMa 3alTpH- 
BaHHOH Ha pune. I/] uw y4uTA HanomeHHe, NpoMcxo_amee Mp NMoBopoTe 
rpy30kK), uTO Harpy3kam Q u P, pacmpejeseHHbIM Np MJIOCKOM COCTOAHHM 
) JBYM JIHHHAM, NapasesbHbBIM ocu OY, npuH TpaHccbopMHpoBaHHOM OCceCHM- 
‘TPHYHOM COCTOAHHM OyJYT COOTBeTCTBOBaTb HarpyskH (cM. pHc. 20°) 


_ #aéQ api elln : 


(1) 
q(e) = p(p) =9 (0< a). 


We cayyae, xorna® Q@= Q(a), P=P(a) npw a<a<oo un Q=P=0 
ae <a <a), 


(0) =\ AS, aa, p() =\ Se da (p > a); 
F i (2) 
q(p) = p(p) =9 | (9 <Q). 


HanpsxxeHua TpaHc*OpMupoBaHHOrO OCECHMMETPHYHOFO COCTOAHHA Olpe- 
JAAIOTCA HHTeErPHpOBaHHeM 


ee \ (Sx COS? 8 + oy, sin? 8)d8, 9) = \ een do, 
; 0 
(3) 


wT wT 


. > — ¥ 
Sho = \ (syn Cos? 9 + oy, sin? 9) d8, t= \tx2n cos 8 dé. 
0 0 
ICCb Sn (X, Z), Syn (X, Z),.. . — HalpAKEHHA MIOCKOrO COCTOAHHA, X = COS 6. 


o7 


2. Ilyctb OeckoHewHad NWINTa HaxXOJMTCA B OCECHMMCTPHUHOM COCTOAHHH, 
BbI3BaHHOM JlelicTBHeM BepTHKaIbHbIX M pafMaJbHbIX Harpy30K Q HU 
(puc. 10). Ilyrem nepemenjenua jelcTByoulMxX Ha MWIMTy Harpy30K BJOJIb 
ocu OY of y=—co JO y=co NOMy4HM HeKOTOpoe TpaHcPopMHpoBaHHoe 
MJIOCKOe COCTOAHHE. 


Puc. 4 a. | 


a 

MoxkHO m0Ka3aTb (HanpHMep, 3aMeHuB Harpy3kKH Q u P wHarpy3kaMH, 
PaBHOMepHO pacipeseJeHHbIMA MO SJCMeHTApHbIM VIOUWlaqkaM THMa. 3alliTpHe 
XOBaHHOH Ha puc. 10 vu yuTA HaOKeHHe, MpOHCXOAALee NPA MepeMelleHuE 
Harpy30K), 4TO Harpy3KaM Q u P, JelcTByrollHM Mp OCeECHMMETPHYHOM Cor 


i 2 


CTOAHHH M0 OMHOM OKPyXHOCTH, Mp TpaHcPopMupOBaHHOM MOCKOM cocTOA 
HHH OYyT COOTBETCTBOBaTb Harpy3Ku (pyc. 2/]*) 


: 2a ; : 
a(1) = Oe (q4<a); 
(4 
q (4) = p (4) =0 ! (4 > a). 


B cayyuae, korga = Q(a), P=P 0 =P= 
mpH wo>a>c: Pmecet i@)__7pH Sie Qo ae 
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(5) 
q (7) = p(n) =0 uno): 


HanpsxeHua TpanccbopMupoBaHHoro mmocKoro COCTOAHMA HaXxOMATCA 
TerpHpoBaHHem: 


co ; 
ogi ee \ (o;9 cos? 8 + og, sin? 9) dy; (6) 
=< 
x foe} 
* . 
ee \ sandy | (7) 
—oo 
lee) 
= \ (379 Sin? 8 + og cos? 8) dy; (8) 
—00 
co 
* 
Rive \ Tr29 COS 8 dy. (9) 
—oo 
MCh Sry (f, Z), Soo (f, Z),...— i!alpAxKeHHA OCECHMMeETPHUHOTO COCTOAHHA 
mex YY"; cosd = x/r; sin 8 = y/r. 
3. B cayyae JevicTBHA Harpy30K Q HH P mph OCeCHMMeTPH4HOM cocTosR- 


aHC*OpMHpOBaHHOrO OCECHMMETPHUHOFO COCTOAHHH 3allHCbIBalOTCA Ha OCHO- 


| foe) 


HHM COOTHOWEeHHH (1). (Hanpumep, or (r, 2,a) = \ Sry (1, Z, P) nese oes do. ) 
p° —a 


pa no -O,HOK OKPYXHOCTH  3€BHCHMOCTH Me2K]AY HallpAKCHHAMM STOTO U 


TH 3aBHCHMOCTH IPpHBOAATCA K ypaBHeHuam A6eus. 

- B o6mem cayuae Hallps@KeHHA OCECHMMETPHYHOFO COCTOSAHHA MpH 3aaH- 
BIX Harpy3KaX MOXKHO HaliTH yepes OAHO H3 MOCKUX COCTOAHHH C TpaHc- 
OPpMHpoBaHHOH HarpyskKci (cm. mm. 4 u 5). JJelicTBue BepTHKambHSIxX H 
OPH3OHTAJIbHBIX Harpy30K OyjleM pacCMaTPHBaTb MOpPO3Hb (MPOu3sBOAA 3aTeM 
ayloxkeHne), TaK Kak 3aKOHBI Mepexoqa OT 3THX Harpy30K K Harpy3kaM 
PaucsbopMupoOBaHHbIX COCTOAHHM pa3JIM4Hbl. 

4. SHad Harpy3kKu, eHcTBylollMe Ha IJIMTY MpH MIOCKOM H MIpH Tpanc- 
OPMMPOBaHHOM MJIOCKOM COCTOAHHAX, HalHeM BbIpPaxKeHHA HallpsxKeHHK 
OcJleqHerO COCTOAHHA o*, o., tT H BBeeM HX B BbIpaxKenusa (6) — (9). 
lola 2ke BBeJeM BbIPaxKeHHA HalpsAXKeCHHH OCeECHMMETPHYeCKOrTO COCTOAHHA 
epe3 (PyHKUMio HanpsxKeHHK d(r, 2): 


cro = ee (vV%Y — =), o0 = $e ((2—¥) V9 — SS], 
S00 =F Aen «a= [(L—-9 Vb —S], 


V%) = ae Gant Oy ier Oats oy 


r or oz? * 


M3 Beipaxkenui (6) — (8), 3aMeHHB HHTerpadbl B Mpesentax OT y= — oo 
9 Y=0O YIIBOCHHBIMM HHTerpasiaMu B Mpefesax oT y=0 WO y=ov, HaliyeM 


| Sry =e ta (10) 
) ; ' 
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Tlepeiizem oT WHTerpuHpoBanuA m0 y K MHTerpHpoBaHMio mo fr. BBoxa 
B ypaBHeHHe (10) 3HaueHHe OY, MOJIyYYeHHOe YaCTHbIM udpepeniMpoBaHveM 
cooTHOWeHHA x* + y? = 7°, YUHTbIBaA, UTO HW2KHHM MpefesOM HHTerpUpoBa~ 
HHA lo r OyLeT x, H MpHBoAA ypaBHenne (10) K ypaBHeHHIo AOeuH, HaieM 


M14 LQ yor, (t, J+ ohh A uy 
b(r, 2) =\de de) Sap taie+ez+7(. (12) 


Bsoa Bbipaxkenve (12) B ypaBHenusa (6) — (9), Nomyyaem mpocTble HHTe- 
rpasbHble ypaBHeHHA LIA onpefemenua cdbyHkun a(r), B(r), ¥ (7). 
HanpsKeHHA oo, S29, Seo. Trzo MOXKHO TaKKe HAXOLHTb U3 ypaBHeHhit 


(6) —(9) HenocpegzcTBeHHo — 6e3 mepexoqa K byHKilHH HanpsxKeHuH. YpaB- 
Henua (7), (9) 4 ypaBHeHHe, HomyyeHHOe CyMMHpOBauHeM ypaBHeHHi (6) co 
(8), MpuBozatcaA K ypaBHeHuamM AOeuJIA C MOMOLIbIO IpeoOpasoBaHui, aHaJo- 
THUHBIX HCHOb3yeMbIM TIpH pewleHHu ypaBHenHt (10). Ja ompemeeHuaA 379 
H Seq MOPO3Hb MOXKHO HCMOJIb3OBATb PaSHOCTb ypaBueHun (6) u (8) nau ona 
3 ypaBHeHuli paBHOBeCHA OCECHMMeTPHYHOK 3aadH. 

5. Ilonmarax# Harpy3kKH ocecHMMeTpH4HOrO cocTOAHHA q(p) H p(p) saylaH- 
HbIMM HM paspemlad ypaBHeHuaA (2) OTHOCHTeJIbHO (yHKuUAH Q (a) u P (a), HavyeM 
TaKHe BbIPaKeHHA Harpy30K MJIOCKOTO COCTOAHHA, KOTOPbIe Mocse Bale 
WakyT 3a.aHHble OCECHMMeTPHUHBIe: | 


Qi) = 2 4\90 yas Pa) = wa Ba PC pee (ay <a < co) 


(13), 
Q(a)=P(a)=0 <a<a). 


OnpelesHB HalpsxXeHHA MIOCKOrO COCTOAHHA Np eHCTBHU TakHXx Harpy- 
30K Q(a) wu P(a) M BBOAA 9TH HanpsAKeHuA B 3aBNCUMOCTH (3), HaxXO.MM 
HaupAxKeHHA OCeCCHMMeTPHYHOTO COCTOAHHA TVJIMTbI, BbISBaHHOrO JelCTBHeM 
Harpy30K q(p) H p(p). 

B uacTHOCcTH, 4YTOObI MOJIYYHTh OCECHMMETPHYHOR COCTOAHHe, BbIsBaHHOe 
WeHCTBHeM Harpy30K Py HM qo, PaClipeMeNeHHbIX PaBHOMePHO B Mpesewax OT 


pPp=—=a4 HO p—o, cCuleqyeT BpalllaTb WJIOCKOe€ COCTOAHHEe, BbISBAaHHOe Harpy3- 
KaMH: 


qo a Po [= - Ao ao ‘ 
Bed Eiph bod he de P On eS 3 
SIO) Va—a, ’ Ohi ( aikiquer’ aie rae (4y<a< co} 


Q (0) = P (a) = 0 Kage > Oe 


(14 


Hudbhepenttupys 10 dy BbIpaxKeHUA HallpsxKeHHH NOJyYeHHOrO TaKHM my- 
TEM OCECHMMETPHYHOTO COCTOAHHA HM 3aMeHAA gy HW p, Ha Qu P, nalinem 
OCECHMMETPH4HOe COCTOAHHE OT JelicTBHA Harpy30K Q u P, pacnpefenenHplx 
NO OKPYXHOCTH payHyca Q). 


Hosocu6upceKuit HHCTHTYT Tlocrynuao 
MH2KEHEPOB XKeeESHOLOPORHOTO TpaHcopta 10 II 1959 


UHMTHPOBAHHAS JIMATEPATYPA 


*C. Weber, Zs. angew. Math, u. Mech., 5, 466 (1925). 2 C. Weber, Zs. angew. 
Math. u. Mech., 20, 117 (1940). %TI. ®. Ila Tl K OB 44, IIpHka. MaTeM. H Mex., HOB. Cep., 
3, B, 45 (1939). 4 J. Colecki9 Const Intern Mech. Appl., 1957, p. 248. 
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Joxaxann Akagemun nayr CCCP 
1959. Tom 128, Ne 1 


| 


ACT POHOMH 91 


r. T. BOPOBbEB 
HOBbIE JAHHBIE 0 TEKTHTAX 


(ITpedcmaeaeno axademuxom B. I. Pecenkossim 5 V 1959) 


Ilpu uccneqoBaHHu OOWIMPHOH KOJIJIeKUMH TeKTHTOB B Komutere 0 meteo- 
tam AH CCCP aptop o6HapyXxHJI B HEKOTOpbIX OOpa3iax pu3aHTOB (TeKTH- 
1 43 MuNHNNHH) CKOHWeHTPHPOBaHHble Y MOBePXHOCTH WlapHKH MarHeTHTa. 
(on06ubIe oOpa30BaHHA He ObIIH MO CHX NOP ONMCAaHbI B AHTepatype. 

 Tipezcrapenuple B KOJWICKIMH PH3aIMTbl YePHOH OKPacKH, OKPpyrsoH, 
merka ynsOUleHHOK ChopMbl M MMeIOT XapaKTePHbIH KOHXOMAaIbHbIM H3JI0M. 
(OBeEPXHOCTHAA CTPyKTypa (CKYyJIbNTypa) H3BeCTHA MO], Ha3BaHHeM «XOJOB Yep- 
sim. Ip HasMunH WapHkKOB NOABJIAeTCA HaJIOMKCHHBIN PHCYHOK MHKPOLL1aKo- 
UHOH CTPYKTYPbI, OOPas0BaHHbI MHOFOUHCJICHHbIMH C*epHYecCKHMH KaBep- 


, 


Puc. 1. Tomb MarHeTHToBbilt WapHK B CBexKeM 
H30Me TeKTHTAa. 8 < 


amu juametpom 1—2 mM (pexe fecaTble JOM MuIIMMeTpa). KaBepHbl pacmo- 
araioTca Ha paccTosHHH He Oosee 3—5 MM OT MOBEPXHOCTH H 3aKJIOUAIOT B Ce- 
TOJIble MAPHETHTOBbIe IWapHKH COOTBETCTBYIOWUX HJIM HeCKOJIbKO M@HDbIIIMX 
a3mepos (puc. |). B cy4ae OTKPBITHIX HaNOJIOBMHY KaBePH WapHKH HMEIOT MOW1y- 
epHyeckyl0 QOpMYy, CHHBEJIHPOBaHHY!O eCTeCTBeEHHOM MOBePXHOCTbIO TeK- 
uta (puc. 2a), M JerKO BbIHHMaIOTCA H3 rHe3fa HrIoH. Ha sto nuocKol (aun 
merka BOrHYTOM) MOBepXHOCTH HaGOLalOTCA HOBOOOPAasOBaHHA IMMaBseHHOTO 
Baplla (newiaTembeputa). [losyotKpbITble KABEPHbI MOSBOJIAIOT C MOMOLIbIO HI VIbI 
3M€HATb HX MOJIOMKeHHE, a B CJIyYae 3AMeETHOH Pa3HHIlbl B pasMepaxX KaBePHbI 
WapHKa nocieqHuH slerkO BpalllaeTcA B rHe3sfe, MOAOOHO BbICOXWeMy B CKOp- 
yne opexy (pnc. 26). VU, nakouell, KaBepHbI, pacKpbiTble Oovlee YeM HaNOJIOBHHY, 
[APHKOB He COJep2KaT, HO MPH TULaTesIbHOM NPOCMOTPe MO%KHO OOHAPy2KATb 

a ccbepnyecKoli MOBePXHOCTH HX PeJHKTHI-OCKOJKH (pHc. 2 8). 
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IIpu neOombuioM yBesIHYeHHH MO], MAKPOCKOMOM WapHKW OYeCHb NOXOKU H 


HHX, ocoOeHHO H3 4HCIa BbICTYNAaIOULNX Ha NOBEPXHOCTb, CHJIbHO OKHCJICHbI 


cTapble MyWeyHble Apa, u3beqeHHble pxaBYNHOK (puc. 3). HexoTopsie : 


HM MPH H3BJICYeHHH OCTABJIAIOT B THEe3e JIMMOHUTOBY!O pyOaiky CO CKODPJIYTI 


Puc. 2, Tlonowenna 


WapHKOB y IOBepx- 


HOCTH TeCKTHTA 


BaTbIM CJIOXKeHHeM. STH (HH HM NMOMOOHbIe) *Kese3HcTBIe 
oOOpas0BaHHA 3aNOuHAWT H Apyrve OTPUullaTeJIbHBIe orn 
CKYJIbNTYPbl, B TOM YHCIe KPyMHble wWpaMoBbie OoposAL. 
Jluametp wapnKoB OObIMHO He BLIXOLNT 3a mpefenbi 1,5— 
2 MM, HO MHOrya yMeHbuaeTca Oo 0,2 MM; IPH 3STOM TOJI- 
IHHa CTCHOK COOTBETCTBCHHO yMeHbilaetca c 0,2 Zo 0,04 

0,02 mm. OG6ulee unCIO 3aperHCTPHPOBaHHbIX WaPHKOB JO- 
cturaet 40; B 2ByX oOpasuax (c MeHee BbIPaxKeHHEIMM 
(bopMamn) HX OCOOeHHO MHOTO, HO B HEKOTOPbIX HET COBCeEM. 
B OMHOM M3 H3BJICUCHHbIX 9K3eMMIApOB (puc. 3) cneKT- 
PaJIbHbIM AHAaJIH30M YCTAHOBJIeHO IPHCyTCTBHe 0,087 % 
HUKeJIA IPH MOMHOM OTCyTCTBHH KOOabTa. M3 Apyrux sue 
MeHTOB Ha CieKTporpaMMe HAeCHTH@UUMPOBaHb! CpelHue 
cnaOble JIMHHM KpeMHuA (3a C¥eT JellaTebepHTa), Melt 


M MaprauHlla. as 

JIutble apMkKH SHAUHTebHO MeHBINHX pasmepoB (OT 
WeCATHIX Joe MukpoHa Jo 10 p) OblmM OOHAaPyxKeHbI aB- 
TOPOM C MOMOMLbIO 9IEKTPOHHOTO MUKPOCKONa B TeKTHTAX 
u3 Muyo-Kutraa (auomuuntax) (’). e 


Jlonyckaa Ba HaMOoulee BEPOATHDIX BapHaHTa MPOMCXOKeCHHA TEKTHTOB: 
B CBA3H C MCTCOPHTHbIMH KpaTepaMmu (?) H YHCTO KOCMHYeCKHH, MOXKHO OObAC-— 


HHTb MIPOHCXOXMeHHe Z3THX WiaPHKOB CBOeOOPa3sHbIM 
MpOWeccOM KOJIWIH3HH TeKTHTHOTO BelllecTBa MpH 
TWwlaBJI€HHH (B 3eMHbIX YCJIOBHAX NOAOOHHIE ABICHHA 
elle He HaOsI0oqamucb). B cBa3H C 3THMM JaHHbIMu 
mpecraBatoT oOcoOblii MHTepec MHOrOUNCNeHHBIC 
HaXOJKH MA€lrHeTHTOBbIX WaPpHKOB C HHKeJIeM B Me- 
TCOPHTHBIX KpaTepax BaOapa (Apasua) u TenSepu 
(Asctpamusa) (*), a TakxKe B paloHax nafenua 
pawa M[pyruxX OUeHb KPYMHbIX MeTeOpHTOB (Ha- 
MIpHMep, CHXOT9aIHHbCKOrO). CrelvasIbHble uCcJe- 
OBaHHA MocneqHHx set (*) nNOKa3amM, TO Ha 3eM- 
HY!O MOBeEPXHOCTb MaaioT WapuHku MarHeTuTa (TakxKe 
Cc HHKeleM) JHamMeTpom 3—6 p, pexe fo 25 p uv Oovee, 


Puc. 3. Vispnreuenupie 13 
TCKTHTA Ma@rHeTHTOBBIe lla- 
; puku. 8 X 


KOTOPbI€ HMCIOT BEPOATHOE METEOPHTHOE TpOHCxXo*KeHHe (CyBaloTcA C MeTEO- , 
PHTOB pH Nosere), TaK KaK HAXOJATCA B OAMHAKOBbIX KOJIMYECTBAX B MpO- | 


MBILIJICHHBIX MH HeOOMTAeMbIX palioHax. 


KomutTeT no MeTeopuTam Tloctynus0 
Akajlemuu Hayk CCCP : on j oad 23 IV 1959 


1T. T. Bopo6bes, Mereoputuxka, B. 17 (1959). 2? L. J. Spen 
710 (1933), %L. J. Spencer, Miner. Mag., 23, No 124 (1933). 41 
R. Wildt, Geochim. et cosmochim, acta, 14, Ne 12, 126 (1958). a 
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UHMTHPOBAHHAS JIATEPATYPA 


Wornagn AKkagemun nayr CCCP 
1959. Tom 128, Ne 4 


PHSHKA 
b. M. FOJIOBMH, H. T. KALTYKEEB u B. M. ®PHAKMH 


POJIb NOoJIA NPH OBPASOBAHHH PETEPOSAPSIA 
“ POTOIJIEKTPETA 


(ITpedcmaeazeno akademuxom A. B. Il yOnuKkoeom 6 V 1959) 


B uactosamei paOore clemaHa nonbirka MPHHATb BO BHUMAaHHe MOe MpH 
a30BaHHH (OTOSIeCKTPeTHOrO COCTOAHHA B MOHOKPHCTadie IyTeM BKJIIO- 
MA B ypaBHenua (1), (2), (3) u3 padorni (?) ueHa, YYHTHIBaIOllero AuBepreH- 
10 TOKa. B pe3ybTaTe NpHXxoAHM K CyIeyroulel cucTeMe HeJIMHeHHbIX ypaB- 
HHH, OMMCbIBaIOWINX H3MeHeHHe CO BPE€MCHEM KOHI[CHTPalMH 3JIEKTPOHOB fl 
30He npoBolumoctu uv N una ypoBHAX MpPHJIMMaHHA UW KOHIeHTpalluu AbIpoK P 
OCHOBHOH 30He B Mpolecce OCBeMeHHA KPHCTaIa B MpHOKeHHOM move: 


Onjdt = dy + kN —anP —8n(M —N) —0(nyG — D,On/dx)/dx; (1) 
" ON/dt = —kN + 8n(M —N); (2) 
 OP/ot = d, — anP — 0 (Pu,g — D,OP/0x) / Ox, ; (3) 


DHUeM BMECTO YCJIOBHA HeliTpalbHocTH P= N-+-n JouKHO. BbINOIHATECA 
‘MOBHE COXpaHeHHA B CPopmMe 


Z 


(Pao pads, a (4) 


i@ HHTerpHpoBaHHe MpoOv3BOANTCA NO AMHHe KPHCTaJla 'B HallpaBJIeHHu 
DHJIO*KEHHOTO TOVJIA. 

B ypapueniax (1), (2) u (3) d, =s,E u kR=5,E, rae E o3nauaet uHTeH- 
IBHOCTbh CBETA (OCBEMIEHHOCTh); © — 9JICKTPHYECKOe MOVIe; Uy H Ug — COOT- 
STCTBEHHO MOJBYXKHOCTH 2JICKTPOHA MPOBOAMMOCTH H JbIPKH B OCHOBHOM 
bHe, D, u D,—cooTsercTBeHHO KosdpPuUHeHTHI Audppy3sHH BIeKTPOHOB H 
pox. IJpu stToM nose @ CKsafbIBaeTCH M3. BHEIWHeErO NOVA Go uM mouA 
SbeMx 3apANOB G1, T- €. BbIMOMHAIOTCH COOTHOMCHHA 


6=6:—6o (5) 


ee eae) | (6) 


MBICJI OCTAJIbHbIX OOO3HAUCHHH TOT 2%Ke, YTO B (°*). 

Bripaxenve JIA sapaya oroaiekTpeta o = rae N —n)e moxerT ObiTb 

ONyYeHO Ha OCHOBe PpellleHHaA CHCTeMbI yYpaBHeHuli (1), (2), (3), H OHO ABIA- 

rch, TAKHM OOpas0M, (pyHKUMel Bpemenu ¢ HM KOOPAHHATH! xX. 

' Ecau B Mpotecce OcBeleHHA KPpHCTaJwia Np ero NoOMApHsalluu Nepexoy 

@KTPOHOB B 30HY MpOBOAMMOCTH MpOHCXOAMT C HeKOTOpbIX YPOBHEH aKTH- 

aTOpa H AbIPKH OOpasyioTCA HeNOCpeCTBEHHO Ha YPOBHAX AKTHBATOpa, TO 

MBepreHUMA JbIPOUHOTO TOKa PpaBHa HysO, HW CcHcTeMa ypaBHenuli (1), (2), 

3) MOXKeT ObITb 3amucaHa B (opme 

aiet = d,-+kN — anP — Bn (M — N) — 0 (nu,g — D,0n/0x)/0x;, (ae) 
“ON/ot = —kRN + ba(M — Nyy (2°) 

OP/Ot = dy —anP. (3°) 


/ 
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3ameTHM, 4TO cucTema ypaBHeHHH (1’), (2’), (3’) cnpaBeluBa H WA TOC 
ciydast, Kora MOXBUXKHOCTHIO AbIPOK B OCHOBHOM 30He MOXKHO MIpeHeOpedb MO 
CPaBHeHHIO C TIOBHYKHOCTHIO 9JIEKTPOHOB B 30HE MPOBOAMMOCTH. | 

TIpupeyenupie Ape cucrempl ypaBHennit (1), (2), (3) u (1’), (2’), (3’) coorser- 
CTBYIOT, TAKUM OOpa30M, AByM MpolleccaM BO3Oy2KeCHHA B OCHOBHOM BEelILeCTBK 
MB aKTHBaTope. Kak u3BeCTHO, 9TH Ba MIpolecca Jerid BOCHOBY 30HHOK Teo 
puu dochopecleHwuu KPHCTAaJVJIOB, ripe 10xKeHHOU Ji. WU. Baoxuntessim en 
B 1934 r. (4). Samerum, uro cucTema ypaBHeHuli (1’), (2’), (3’) paccmaTpuBa 
gacb JI. UW. BaoxwHieBbiM MpUMeHUTeJIbHO K HCCEAOBAaHHIO 3afa4d O BJIHMAHHP 
OObeMHBIX 3aPpANOB B KPHCTase Ha Mpolecc socdopecitenuuu (°). ChetanHoe 
3€aMeUaHHe IeJIMKOM OTHOCHTCA K BOMpocy 06 aHaJIOrHH Mexy ABJeHHeM (oc 
cbopecileHIluu HW (POTOSIIEKTPeTHbIM COCTOAHHEM KPHCTaJa, Ha STY AHAJIOTHIO "a 
3bIBaIOCcb B padore (7). JloOaBum, uTO cucTemMa ypaBHeHHii (1’), (2’), (3°) i 
HaJIMUHH JOCTaTOUHO GOJIbIIOH JHEPrHH AKTHBAWMN, COOTBETCTBYIONLeH v pon ! 
NPUIHNAHHA, H MPH OTCYTCTBHM HeMOCpeCTBEHHBIX MepeXONOB 3/IEKTPOHOB HS 
OCHOBHOH 30HbI Ha YPOBHM MpHJIMMaHAA ONMCHIBAeT Mpolecc o6pa30BaHHA «HCH 
THHHOTO» (boTosieKTpeta. HanpoTus, cucrema ypaBHenul (1), (2), (3), mpek 
noslaraiollad HaJIMdve OHOBPeMeHHO MOABHKHBIX ZJIEKTPOHOB H MOABHXKHBIX [br 
POK, OMMCbIBaeT COCTOAHHE JM9EKTPHKA, KOTOPO€ MOXKHO Ha3BaTb «rICeBIO- 
(boTrosmekTpeTHbim». B ToM cslyyae, KOraHMeeT MecTO CHcTeMa ypaBHeHHit (), 
(2), (3), HO MOABHXKHOCTE AbIPOK JOCTATOUHO Mala, <TICeBAOPOTOINEKTPeT» MPakTH- 
yeCKH He OTIMYAeTCA OT «HCTHHHOFO» (potosexrpera. 

1. PaccmoTpuM BOmpoc O BHINOJIHEHHH 3aKOHA B3AHMO3AMECTHMOCTH AVIA 0608 
HX mpolleccoB oOpa30BaHuA eka ae ONHCbIBaeMbIX CHCTeMaMH ypaBne 
Hult (1), (2), (3) mw (1’), (2’), (9+). : 

Tloa 3aKoHOM B3a/MO3aMeCTHMOCTH 6yeM TIOHUMaTb 3aBHCHMocTb 3apsAga! 
(poToaekTpeTa B KaxKOH ero TOUKe TOJbKO OT BeJHUMHbI IKCNO3HUA 
2= Bivaye. 


o=P—N—n=o(z, x) yaa OX ¥ <1. (7) 
| 


Ilycrb 3aKOoH B3aMMOosaMecTuMocTH (7) BBINOHeH ma cucTemb (1), (2), 
(3). Torfa “3 ypaBHenul (1), (2) u (3) nonyaaem i 
i 

0 (P — N —n)/0t = E 0s/0z = 0 (nu,g — D,On/ox — wis + D,0P/0x)/ot. (8) 
(IpwHumaa Bo BHUMaHHe, UT7 6 = 61— Go = G (2), UB (8) 3akmouaeM, 4TO! 
HeEOOXOJHMbIM YCJIOBH€M BBITIOJIHeEHHA 3aKOHA B3aHMO3aMeCTHMOCTH (7) ABJIA- 
€TCH OJHOBPeCMCHHOe BBINOJIHeEHHe JBYX yCJIOBHH: 


P=P,(z, x)E, n=n(z, x)E. (9) 


OyHako TIpH BbIMOMHeHHU ycmoBHi (9) 3aKOH B3aMMO3aMecTHMOCTH (7) 
Bcerfa Hapyllaetca, Tak Kak o = P,(z, x) E —n,)(z, x) E—WN (cayuau P= 
u ¢=0 ABIAIOTCH TPHBMabHbIMH). TakuM o6pa30M, 3aKOH B3aHMO3aMeCTH- 
MOCTH (7) IIPHHI[HIIHaJIbHO He BBINIOJIHACTCA JvId CHCTCMb! ypaBHeHHii (1), 
(2), (3), H B 9TOM CiyYae OTKIOHCHHA OT 3aKOHA B3aHMO3aMeCTHMOCTH npa 
oOpas0BaHHH «nceBdOdoToaeKTpeTa» OGYCAOBJEHbI HaJHUHeM MOVs. a 

OnpeyestuM HeoOXOLMMbIe YCJOBMA, MPH KOTOPBIX 3aKOH B3aHMO3aMecTH- 
MOCTH (7) BBINOJHAeTCA IA TMpowecca oOpa30BaHHA borosuleKTpera, OMHcBI- 
BaeMoro CHCTeMOM ypaBHeHHi (1’), (2’), (3’). M3 sTHx ypaBHeHnuiit uMeeM: 

0(P —N —n)/ot = E 0s /0z =0 (nu, 6 —D,On/ 0x) / Ox. (10) 

Ys (10) 3akmouaem, uTo HEOOXOJUMBIM YCJIOBHEM JIA BbINOMHeHHA 3aKOHA 

B3aHMO3aMeECTHMOCTH (7) ABJIACTCA BbIMOJIHEHHeE YCJIOBHA: 


n= Ny (2, BYE (11) 


Tlogcrapasaa (11) B (3’) w npHHaMaa Bo BHUMaHHe, uTO d; = s,E, nony- 
yaem peleHHe P = P (z, x). Auanorwuno, nogzctaBasa (11) B (2’) u npunu- 
Mad BO BHHMaHHe, uTO k= s,EF, nosyaaem pemienue N = N (z, x). U3 nony- 
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BIX Pe3yJIbTaTOB HM BbIPAaKeHHA Ja sapana o = P(z, x) —N(z, x) — 
o(z2,*)E saksiouaemM, 4TO NepBOe HeoOxXOMUMOe YcCOBHe MOxKeT ObITb 
McaHO B (opme 


n<|P—N}. (12) 


Wlonctrasiaa (11) B ypaBHenue (1’) u coxpautaa Ha £, nomyyaem, no aHa- 
uc (7), BTOopoe HeOOxo,HMoe ycuIOBHe 


|On/ Ot|<|OP/dt —ON /dat}. (13) 


4Ycnosusa (12) wu (13) aHanormuHbt ycOBHAM KBa3ucTalMoHapHoctu OD. VW. Anu- 
auua (*). Hawke OyfeT m0Ka3aHO, UTO AA YacTHOrO Cmy4ad MOXeT OpITb nO- 
eHO pellleHue CuCTeMbI ypaBHenuit (1’), (2’), (3’), yqoBmeTBOpsiolee 3aKOHy 
HMO34MECTHMOCTH. hams: ; 
CHEMaHHbIe BbIBOJbI, MO-BHJHMOMY, MO3BOJIAIOT HHTePMpeTHPOBaTb HeKO- 
1€ PC3yJIbTaTbI SKCIHCPHMEHTAIbHbIX HCCIeEAOBaHU Mmpollecca OOpas0BaHuA 
3JIEKTPeETHOTO COCTOAHHA B MOHOKPHCTasax auHTpatiena. Brio no- 
aHO, 4TO [IH aHTPalleHa 3aKOH B3@MMO3AMECTHMOCTH pe3KO Hapy- 
TCA IPH BOsOy2KAeHHH B YJLTPadvoseTOBOH OOacTH M BBINOMHAeTCA MpH 
OyxenHH y-syyamMu. He ucksi0yeHO, YTO 9TO OOCTOATEbCTBO CBA3AHO 
/Ka3AaHHOM BbIILe OCOOeHHOCTbIO JByX MpolleccoB BoO3OyxKJeHHA, OMMCHIBae- 
: cucTeMamMu ypaBHeHuit (1), (2), (3) u (1’), (2’), (8’). 


2. PaccmoTpuMm cuctemy ypaBHeHuli (1’), (2’), (3’) quacay4as, korga nomem 
eMHBIX 3apANOB $, MOXKHO MpeHeOpeyb NO CpaBHEeHHIO C BHELIHHM NOWIeM &,, 
1OX%KCHHBIM Ha KpucTa. IIpHHuMad BO BHUMaHHe COOTHOWeHHe QHHUITeHHAa 
0 e/kT uw BBOAA OO03HateHHe Ge/RT =a, mpeflcTaBum pelwenue (1’) 
opMe 

n= Ny (t) eT + Ny (). (14) 


Dion) (14) B (1’) 4 mpHHHMaa BO BHHMaHHe, Y4TO O(NUyG)— 


,0n /Ox)/Ox =0, NomyyaeMm CHCTeMy ypaBHeHHi, paHee UccyIeqOBaHHy10 
clyyad BosOyKJeHHA KpucTadwia B OTCYyTCTBHe noua (*). W3 sToK cu- 
Mb] YpaBHeHHH HMeeM 
| 


OP /dt—ON /0t —On/dt =0s/0t=0, 9 =0(x). (15) 


Tio ananoruu c ycnoBusamu “<Ba3ucTalMoHapHoctu 9. MW. Aguposnya (°) 
eM CJIeyIOULHe yCJIOBHA: 


n<|IP—N|, 0x<x<l; (425 
[On /dt|<|OP/dt—ON/odt|, O<x*<1. (13) 
Torga us (15), (12’) uw (13’) nomysaem 
Op / Ot ~ON / dt; (16) 
P—N ~o=<a(X). (17) 


WHuMaa Bo BHuMaHHe (16) u (17), Momyyaem u3 ypaBHeHuit (2’) u (3’) 
paxkeHue 


n= [d, ERN]/[a{N + 0(x)] +8(M—N)]. (18) 


Tloyctasaaa (18) B (2’), momyaaeM KBa3HCTal\MOHapHoe pellleHHe HCCJIe- 
MOM CHCTeMbl ypaBHeHHi, aHavlOrM4yHoe pellieHHio, NOMyYeHHOMY B pa- 


rex"): 
N 
: N(A—y)+yM+e Bite 19 
\ kN? + N (ko + yi) — YMdy dN t, (19) 
0 


5 =8/a. Pemenne (19) moxerT ObiTb MpecTaBJeHO B CJlefyiolleH OKOH- 
eJIbHOH (popMe: 


3akas 2036 65 


N,—N/(N— Nyy eA NWN, BA, 

Nye = [— (ko + 1s) EV (Ro + yds)? + 41Mahk 1/ 2k, 
A=[y¥M+o+ My (1—4)1/ (1 — No), 
B= lyM + oe! — 1)]/(Ni — N2). 

V3 (20) sugyo uto lim N=MN, 4 Ja [ON y-Ot |= 0; O6osHauat 


too > | 


limn =n, = nye“ + ng, MomysaeM 43 ypaBHeHusA (2’) | 


“00 ; 
0 = — kN, + Bn, (M — M4). ‘ 
Orcroga ompenemsem o = a(x): | 
pencil wore! aM eae 21 

Bil Hem a k+ Bn + Brie ; 

IIpu sToM, corjiacHo yculoBuio coxpanenus (4): . | 


i 
L | 


Oe 
a 
Q. 
S 
= 
— 
bo 
wo 


4 

TlonyuenHoe pemenue (21) qacT cTalMoHapHoe pacmpesesenne rereposa 

pagza o mo Koopsunate x. B npesnomoxeHHu MOcTaTOUHO MaJIOM KOHUeCHTpaulMt 
n<k/® sprpaxenne (21) MoxkeT ObITh MpescTaBeHo B ope: 


o= (ne + ny) yd, /8 — (me + ny) BM /R. (23 


IIpu T = 300°K u & =1 kB/cm a= 10° cm'?. Orcioga HenocpexCTBeHHE 


) 
; 
3 
} 


culelyeT, YTO OTPHIaTebuBI saps MOHOKpHcTasMYecKOrO (oToaeKTpeTé 
cocpeoToyeH B JOCTaTOUHO Y3KOM MpPH3JIeEKTPpOJHOM cCJloe Tone no 
paaka 1/a. Ucnonp3ya (22) u mpHuuMaa BO BHHMaHHe, 4TO \\ns dx He 3aBH 
0 

CHT OT HaMpsAxKeHHOCTH Nowa @, NPHXOAMM K BbIBOAY, YTO KOHCTanTa A 
MIpAMO MpOMopwvOHasbHa &, a Ny OT GB He 3aBucuT. OrTctosa, B CBOIO O4e 
pedb, culemyeT, 4TO 3apam Ha MOBepxXHOcTH (oToaeKTpeTa, OOpallleHHO! 
K @HOLY, ox-9 MPAMC MponoprMoHaleH HaNpAKeHHOCTH NOMAPH3yr1OMNLer¢ 
Not E>, B TO BpeMA Kak 3aps] Ha MPOTHBONMOOKHOM MOBEPXHOCTH o,y—, O1 
HallpAKeHHOCTH MOA Sy) He 3aBMCHT. i 

J{o6apuM, uTo nosyyeHHoe pemenne (21) B paBHOi Mepe OTHOCHTCA Ft 
K poweccy oOpasopanusa CKpbIToro seKTpodoTorpaduyeckoro us0b6paxkeHHA 
oOycIOBJIeHHOMy OOpas0BaHHeM (poTOseKTpeTHOFO COCTOAHUA (MoJApHsalnen), 

ABTOpbl BbIpaxkaloT OvlarogapHocTb aka. Bonrapckol AKaylemun nayk 
I’. Haqxaxosy, axag. A. B. IlyOunxosy u npop. B. Il. Lxenenosy ge 
MHTepec K JaHHOH pa6ore. ; 


{ 


Wuctutyt Kpuctannorpaduu Axaqemuu wayK CCCP Iloctynuao 
Muctutyt dbusuxu Bonrapcxoli Axaqemun HayK 4 V 1959 
O6beqHHeHHBIi HHCTHTYT AepHEIX UccTeqoBaHuli 


i 
“| 
= 
m 
= 
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‘B. M. OpugaKkun, H. T. KamyxKees, UC. MKMeny nes, JAH, 117, N5 
804 (1957) 2B. M. ©®pugzKun, JAH, 121, Ne 4, 627 (1958) #39. HW. Anuposugd 
Hexotopbie Bompocs! Teopuu JOMMHeCIeHMU KpucTamios, 1956. 4 JI. UW. Booxnna Les 


Hee 2, 76 (1934), ° J. UW. Baoxuuwes, Has. AH CCCP, cep. u3.,9, 4—5, 39! 
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Woxaanger Axagqemun nayr CCCP 
1959. Tow 128, Ne 4 


PHSHKA 


I. WI. PACKHH u A. B. CEUKAPEB 


NPOMCXO)KAEHWE HEKOTOPbBIX PA3JIMUHMM B CIEKTPAX 
KOMBUHAWMOHHOLTO PACCEAHHSA AWETAMHIA | 
n-®EHWJIEHAMAMMHA B PA3HbBIX ®AZOBbIX COCTOAHH AX 


(ITpedcmaeaeno axademuxom A. A. Jle6edceum 11 V 1959) 


UspecTHo, 4TO JIA OOsbINHHCTBA OpraHHueCKHX COeAMHEHHM BHYTPuMOe- 
APHBIM KOJeOaTeIbHbIM CNeKTP MOUTH HE MeHHeTCH TIpH PasoBblx Mepexo- 
. Oguako Wis BelllecTB, OOsaaoulux CMOCOOHOCTEIO K MOJIeKyApHOH 
DINAH, ONHCAHbI ClyuaH CyleCTBeHHbIX H3Me€HeCHHM B CIeKTpe, OTHOCA- 
PCA K “WaCTOTAM BaJICHTHBIX KONeOaHHH rpynmn O—H, N—H u C=O, npuun- 
.UIMX HenocpeJCTBeHHOe yuacTHe B OOPa30BaHHH BOLOpOAHOK cBxa3H. B BpI- 
HEHHOM HaMH paHee UCCIEJOBAHHH CHeKTPpOB KOMOHHAWMOHHOTO paccesa HUA 
OTOPbIX MOHOKapOOHOBEIX KucuIOT (*), ObIIO NOKa3aHO, YTO TAaKMe H3MeHEHUA 
PPaHHYABAlOTCA TOJbKO o6macTbIo uactot O—H wu C=O, Ho Habsmrofarotca 
ceM CMe€KTpe HM OTHOCATCH MOUTH KO BCeM BaJICHTHbIM H WePOPMalHOHHbIM 
eOaHHAM rpynnbl COOH, ocymectBisiomel accomnalluio. 

WOKE MPHBOAATCA Pe3YJIbTATbI BHIMOJIHCHHOTO HAMM UCCJIeAOBaHUA CHeKTpa 
(OMHallMOHHOFO pacceAHUA alleTaMupa u n-cenuteH,uamuna*. Kpuctamu- 
‘MM alleTaMuj ObluI UCCeLOBaH B ZBYX NOMMMOPHBIX MOAMUKAaUNAX (T. MI. 
’ wu 48°) uw B xXuAKOH chase. IIpu cpaBHeHuM MX CHeKTPOB OOHapy2KHBAaIOTCA 
nan B PAC IMHUK BHYTPHMOJeKYJIAPHOTO NPOHCXOKCHHA, OTHOCAMIMXCA 
_K BaJIeHTHbIM KOseOaHHAM, Tak M K UpyrHM PopmaM KoseOanHh MOweKYVJIbI 
va6a. 1). [ipwunny stux pa3imuni, no-BHAMMOMy, CJlelyeT HCKaTb B cno- 
HOCTH MOJIeKyJI alleTaMUufla K accolHalluH NOCpeACTBOM BOJOPOAHbIX CBA3eH 
H...O. Hanwune taxol accolualuy BKuAKOCTH (HM B pacTBOpax) yCTaHOB- 
KPHOCKOMMYeCKUMH M3MepeHHaMH (*), AaTaKXKe HEKOTOPbIMH APyrHMu WaH- 
H, KOTOPbl€ IPHBOAT K 3aKJIOUeHHIO O CYLIECTBOBaHHH B alleTaMufle MOuIe- 
APHBIX KOMMI€KCOB, cocTosIuNx u3 2, 3 uM Gombmero YNCNa MomeKyu (3,*). 
PKOTOPHIX paOOTaX MPUBOAATCH Take 3HAYeHUA SHEPIHW BOAOPOLHOU cBaA- 
aleTamuye (°). B momb3y BbICKa3aHHOTO TpeANOOKEHHA TOBOPAT UW MONy- 
ble HAMM CHeKTpockonMyecKHe JaHuble. Tak, HaOsOMarollvecA YacTOTb! KO- 
ni rpymmbth C=O Bg cnekTpax Kak oOenx MOMpuKalMu KpucTana, 
Mw wKuAKOcTH (1650; 1690 cm!) umeroT nOHMKeHHbIe 3HaYeHHA. AHaOrHuHbIM 
130M N10 Kpalinelt Mepe HeKOTOPbIe H3 YAaCTOT BaJIeHTHBIX KONeOaHHH N—H 
(UHbI OT YACTOT HEBOSMYINeHHOM rpynnpt NH, (°). 

lid NOHMMaHHA PpasM4HA MeXKLy cueKTpaMu a- u B-MOsuduKAalluu KPUCTaJ- 
JeyyeT UMeTb B BHAY, YTO OO€ OHH MMEMT COBePIICHHO Ppa3sHy!0O KPHCTaJ- 
eKy!o cTpyKTypy. B To BpeM# Kak B KpHcTasie CTaOMIbHOH o-MoLupuKa- 
(npocrpancTBeHHasd rpynna C%,, z= 6) BoxOpouble cBI3H OObeCAMHAIOT 
HMe MOJI€KYJIbI B pemeTKe 6e3 OOPasOBaHHA JOKAJIbHEIX KOMIMIeKCOB (°), 
‘TaIMUeECKad CTPyKTypa MaOvbHOK B-Mogu@uKkanuu (Di¥, z = 16) xapaK- 
BYeTCH AHOMAJIDHO OOJbUIMM YHCIOM MOJIeKy B SuIeMeHTapHOH sAYelKe, 
COracHO KPHCTaJJIOXHMHYeCKHM JaHHEIM ("), MOSBOUIAeT OKUAATb B HEH 


‘ Jia U3yYeHHA CNeKTpa KOMOMHALMOHHOFO paccexHHA BP TBEPAOM COCTOAHMH ObIWIH BbIpas 
/ cooTReTCTBYIOWMe MOHOKpHcTaab. Tlomyuennble HAMM aHHble OOMalaloT SHAYHTEbHO 
eli MOMHOTON, YeM MMeIOUHeCH B MTepaType. 
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Ta6Oauna 1 


Auetamuy n-DeHuNeHHaMHH ' 
To, eae [ey Cig ine eee 2 UK, 
KDHCT. @-MOAHO. Kpuct. B-mogzud. Sr va KPKCT. 150° KPHCT., + 150° 
En EE Laan ca LaLa! 
10 (1) 1133 (0) 
19 (0) 24 5) 4178 (5) | 44770 
27 (0) 44 (0) 1210(1) | 1214¢ 
42 (3) 48 (1) sya) 1241 (0) ee 
64 (0) 64 (1) 60(0) | Kpstto | 1267 (40) (4 
68 (1) 91 (10) 71 (4) 1335 (2) | 1335 (4 
91 (5 2) 109 (2/2) Kppio | 84 (1) 1418 (0 
420 (7 2) 415 (3/2) 95 (3) 4527 (0) | 1519 (4 
178 (2) 128 (2/2) 120 (1) 4538 (0) sale 
459 (3) 454 (4) 448 (1m) |} 134 (4) 1594 (2) | 1558 ( 
464 (4) 139 (2) 1615 (10) | 1617 (4 
580 (8) 583 (8) ae ae 8 1638 (0) | 1648 ( 
592 (5 2 
03 to} ee 795 (2) | 288 (3) | '298(4) | 2824 (0) 
Baste) Satay | B80 tO). | esate, | 28013) loess to | 
0 : 
ee che 467 (6) | 468(6) | 2944 (4) | 2944( 
4004 (1) 609 (0) | 808(0) | 2984 (0) 
4040 (0) 10214 (0) asin 647 (5) | 654 (9) Sol B) a is 
54 q 
1150 (10) 1154 (0) ee 6 ue 3047 (8 
1405 (6 1433 (3 1400 (4) | 678(0) | 7410(4) | 3419 (3z . 
4261 thy. °) 44282) | or tray | 748 (0) | 
1590 (3) 1580 (2z) 1600 (0) | 746(0) | 800 (0) 
4650 (2) 4680 (0) 1650 (32) | g00(1) | 830 (4) 
1690 (1) 1690 (32) | 846 (10)| 849 (40) 
2932 (10n) 2938 (10) 1730 (0) | g99(0) | 921 (0) | 3298 (3) 
2977 (32) 2930 (10) | 934(41) | 990 (0) 
Tlonoca c maxc. | [Tlomoca c maxc. 990 (1) | 1025 (1) | 3324 (3) 
3150 (8) 3140 (5) ne ) Pets 3376 (3) | 3358 (8 
II : II c Cc: 
°*3360 (8) ©3560 oe 1147 (4) 3413 (3) | 3426 (4 


| 
ACCOUMALMIO MOJI€EKYJ1 HM, ObITb MOXET, B POPMe MOKAMbHBIX KOMMNeKCOB. Ha 
nmolaraTb, YTO HMCHHO STH pa3sM4NA B COpMaxX MOJIeKyAApHOorO B3aMMOZE 

( 


‘ lia 
CTBHA H HaXOJAT cBOe OTPaxKeHue B TOM, ¥TO PA suHu: 454 cm7! Coe 


? 
993 cm~* (vC—C), 1670 cm? (vC=O) npu mepexoze or 8- kK a-MoguuKalun My 
BpallaioTca B [yOuleTbl; KpoMe Toro, HaOmOWalOTCA H3MeHeHHA B OOMACTH 1 
JICHTHEIX HM LepopMalMoHHBIx uactot C—N- u C—N-rpynn u AehopmaunouH 
uactrot N—H-rpynn. Bosmoxso, uro u B OOacTH YacTOT BOZOpOAHON cBS 
MMCIOTCA Pa3JIMYHA MexK Ay CNeKTpaMu OOeHX MOAUPUKAaMM, OAHAKO JeTasb} 
MHTepMpeTaluA 3aTpyAHeHa H3-3a CHJIbHOrO pa3MbIBaHHA Momoc N—H. 
Bananwe accolMalMu Ha CleKTp mposBaserca wu B caly4ae Apyroro uce 
WoBaHHOrO HaMM OObeKTa — n-~penueH.uamuna. CpapHeHue BHYTPUMOWel 
JAPHOTO cneKTpa n-eHueH,MaMuna B OOOMX arperaTHbIX COCTOAHMAX TO 
3bIBaeT (cM. TAO. 1), YTO B CMeKTPe KpucTanna HaOmMOMaeTcA 3Ha4UUTeMbHO 60 
mee 4HC10 WHHHK. [na BeIMCHeHUA NIPpH4HH 2TOrO HeOOxoAuMO GpIO mper 
BcerO OWCHHTb TY OO/aCTb, B KOTOpPyiO MonagaioT uacToTH KomeGaHuit py 
NH, orsocuteabHo Gen30bHOro KombUa.C sTO MenbIO HAMM ObLA IIPOH3Be, 
OPHCHTHPOBOUHBIN PacueT yMpPOUeHHOH MOJeMM MONeKyvIbI n-tbeHHeH.NaME 
oOafatolleH TouverHolt cuMMetTpHeH D»,*. SHaueHua TuHamMu4uecKux moOcCTO 


* Xopoiliee cormacue c 3KCNepHMeHTOM Ja TaKoro pola pacueTos Oblio HaMM Mpona 
CTPUPOBaHO Ha MIpHMepe Oosee 4YeM NOMyTOPa AeCATKOB PasH4HbIX MOHO3AMeIeHHHIX 6el 
na (8), 
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| ObIIH 34MMCTBOBAHI M3 Npefbiyulux Hawux pacueros (8). Jina Bcex mectu 
M PaCCMaTpHBaeMbIX KOMeOaHHH pacueT Tan cnemyioulHe 3HaveHMA UacToT: 
433 wu 474; 168; 317 w 564 cm~?, 43 KOTOPbIX TOKO MePBbIe TPU NOJIKHBI 
> A@KTHBHBIMH B KOMOMHALHOHHOM cnekTpe. M3 cpaBHenus c 9KcnepuMeH- 
bHBIMH JlAaHHbIMH BHAHO, 4YTO BCe€ AKTHBHbI€ YACTOTHI JeHCTBHTeIbHO Ha- 
fe KaK B CI€KTpe KPHCTaa, Tak H B CNeKTpe *KuyKOcTH. OzHaKo [Be 
roTb! 168 u 317 cm7!, HeakTHBHbIe AA CuMMeTpHH Dop, XOTA Ht OTCYTCTBYIOT 
|eKTpe KXHIKOCTH, HMEIOT MECTO B CleKTpe KPHCTaswia B BHe claOblx HHH *, 

emHee OOCTOATELCTBO MOXKHO ObiIO Obl OObACHHTL NpemNOORKeHHeM, UTO 

ucTasie n-PeHHJeHTMaMHHAa MPOWCXOANT CyeCTBeEHHOe MOHMKeHHe CHM- 

HM MOJI€KYJIbI NOX BAIMAHHEM MCXKMOJeKyJIAPHOTO B3aMMOJeHCTBUA C OT- 
JIGHHEM OT CHMMETPHH, De, **, ; 

JiA MOJHOrO NpefcTaBJIeHHA O XapakTepe TaKOrO B3aHMOeHCTBUA UMEeIO- 
Ci B HalleM pacnOpsAKeHHu aHHble HelocTaTouHb. OnHako oTMeTHM, 
BEICOKad TemMepatTypa NwaBlenua n-Penusenquamuna (147°), a Taxxe pe- 
TaTbl KPHCTAaJJIOXHMHYECKHX HccTeqOBaHu (°) mOKasbIBalOT HaHUHe 
\pucTayie n-deHusenquaMunHa (npoctpancTBenHaa rpynna C5, z = 8) 


eKyJAPHOHM accollMaluuv. B 9TOM OTHOLIeCHHH BaxKHO u3yyeHHe OOacTH 
ror N—H, rye cnelyeT oxnaTb cCneKTpasbHbIX NPCABIEHHH BOLOpOLHOH 
3M, KOTOpad MOrsa Obl OCYLIeECTBHTb Takyto accollMaluio. CneKTp xXHKOrO 
2HHWJIeHIHaMHHa B YKa3aHHOL OOMAacTH COJeEpKUT Be ClerKa YIHPeHHBIe JH- 
-¢ yacToTamyv 3358 u 3246 cm7?. MoxHO JyMaTb, YTO NepBad U3 HHX, HMelO- 
{ OOMbIWyIO HHTCHCHBHOCTh, OTHOCHTCHA K MOJIHOCHMMETPHYHOMY KOIeOaHHto 
nn NH, B Mosekysle, BTOpan — K KOsleOaHHiO, AHTHCHMMETPHUHOMY NO OT- 
en0 K OCH MOJIe€KyJIbl. SHAYeCHHA STHX YACTOT, OM3KHE K NPHHATIM Ls 
o3mymeHHOK NH -rpynnbt, m0-BHXuMOMY, yKa3bIBalOT Ha OTCYTCTBHe acco- 
WH MOJIeKyJI B XHKOM n-dbeHusen.HamuHe. MMeHHO OTCYTCTBHeEM accolna- 
, BOSMOXKHO, OODACHACTCA HEH3MCHHOCTH CNeKTpa %KuKOrO n-dexuseHsua- 
a pu HarpeBaHHH (a Tak2%Ke OTCYTCTBHE 3AMETHbIX TEMMePaTYPHbIX H3MeHE- 
_B ero H 6e3 TOrO MaJlO BeHUHHE AMNOMbHOTO MoMeHTa (*°)). Uto Kacaetca 
icTama, TO HaOsOfalolleecA 3HAUHTEIbHOe CMeIeCHHe HEKOTOPbIX JIMHHH 
-H B CTOpOHY MeHbIIMX YaCTOT, KaK HaM KaKeTCA, TOBOPHT B NOb3y Mped- 
jOXKEHUA O CYUIECTEOBAHHU B KPUCTaJe N-PeHUJIeHIMaMHHa MeXKMOVJeKyJAp- 
BOMOPOAHEIX cBxA3eH THNa N—H...N. Bpi3paHEoe HMM HCKa%KeHHe CTPyK- 
i MOJI€CKYJIbI IPHEOAUT K NOABJIEHHIO B CN€KTPe KPHCTAaJIJIa HOBbIX NO CpaB- 
M10 C X%KUAKOCTHIO YacTOT B O6acTH N—H ***. 
To KacaeTCA CIeKTPOB MAJILIX YACTOT HCCIELOBaHHbIX COeUMHEHHH, TO Oc- 
OBUMCA JIVIIb Ha OJHOM OOcTOATeLCTBe. Teopua, KaK H3BECTHO, JaeT Bepx- 
mpefen uncna pellerounbix KOe6aHul (1). OgHaKO, Kak YKa3bIBaJIOCb 
lee (17), [JIM KPHCTANJIOB C OTHOCHTEbHO OOMbINMM YHCIOM MOJIeKYJ B 971e- 
TapHOH sAuelke HaGwIOalOlleecH YHCIO MEXKMOJIEKYJAPHbIX JIMHHH HaMHOTO 
bllie STOrO BepXHero mpefema. YkKa3aHHOe OOCTOATEIBCTBO OTYETJIHEO Mpo- 
iqeTCA B CIyYae OOOHX UCCIENOBaHHbIX HaMH OObEKTOB. OcoOeHHO APKO 93TO 
HO Ha nNpuMepe alleTamuya, rye siemMenTapHad AYelika KpucTasia B-MoOqH- 
alu COJep2%KUT 3HAYHTeENbHO OoubuIee YUNCIO MOvIeKyJ (z = 16) u pemeTKa 
ajlaeT Goslee HU3KOM CHMMeTpHeli (D14,,), ueM B Culy4ae a-MOoLM@uKalUH (C%,, 
6). Tlostomy B cnekTpe B-mogzu@uKalluu, cormacHo npaBusiam OTOOpa, MOx- 
6LiIo Obl ORKUNMaTb 3HAYNTeENbHO OOsbluero YNCa YacTOT. ONbIT, O1HAaKO, 
asbiBaeT, UTO TaKOTO YBeHUeHUA UNCa YaCTOT MpH Mepexose OT a- K B- 
udukalluu He HaOslOJaeTca, XOTA HX 3HAYCHHA, KaK HM CJIeEMOBAaNIO OKUATh, 
AIOTCA. 


| * Vrax, kak noka3bipaeT Hall axaH3, yacrota 168 cm! NpHHAaAEKUT HE K PeLIeTOUHEM, 
-BHYTPHMOJICKYJIAPHBIM KoOeOaHHSM. ¥ 

** He HcKIIOU€Ha BO3MOKHOCTH, YTO MMEHHO STO COCTOATEbCTBO ABJIACTCA MPHYHHOH 3Ha- 
IbBHO OOMbIUErO YACNA BHYTPHMOJEKYAAPHBIX JHEHH, HaOMOLaloWMAXcA B CHEKTPe KPHCTad- 
O CPpaBHeHHIO C KHIKOCTLIO Take HM B ApPyruxX ocOmacTAX cneKTpa. 

“** TlerajibHbIH M€XaHH3M STOrO B3aMMOJelCTBHA B HACTOAMee BPeMA aHAaIHSHpyeTCA OLHUM 
ac. 
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ABTOPbI NOb3YIOTCA CyYaeM BbIPAsHTb cBOIO TuyOoKyio OmaroqapHoct 
akan. A. H. Tepenuny 3a uwHTepec K HaCTOAUeMy UCceqOBaHHtO. 


@MusnuecKHli HHCTHTYT Tlocrynuso 
JleHunrpayckoro rocyqapcTBeHHOrO 26 II 1959 
yHMBepcuteta 


um. A. A. )KaaHoBa 
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Jloknaagn Axagemun nayr CCCP 
1959. Tom 128, Ni 1 


TEXHHYECKAAH ®H3ZHKA 


10. X. BEKHJIOB u M. NN. WIACKOJIBCKAA 


BJIMAHHE MNJIACTHYECKON JE®OPMAWMM HA BHYTPEHHEE 
TPEHHE HW MOJYJIb CABHIA B XJIOPHCTOM CEPEBPE 


(ITpedcmaezeno axademuxom I. B. Kypdwmoeeim 22 IV 1959) 


3BeECTHO, YTO Me€XaHMYeCKMe CBOMCTBA MOHHBIX KPuCcTaIOB xsopucToro 
POpa aHavlOrMuHb! CBOMCTBaM MeTasuo0B (',”). [lpospaunHocTb xmopucroro ce- 
Ppa JjaeT BO3MOXKHOCTb IPUMeHATH JIA ClO H3YYCHHA ONTHYeCKHE METOIBI, He- 
TYNHBIe JIA ucceqOBaHHA MeTam0B. IlosTomy 3a moceqHue FOLbI MHOTO- 
JICHHbIe PaOoTb! NOCBALLeHbI H3YYeHHIO MpoleccoB MulacTHYyecKOH Jecdopma- 

B KpHCcTamax XJIOpHcToro cepe6pa mMeTowamu onTHueckumu (3-°), MexaHn- 
au (°), u36upaTeIbHEIM TpaBmeHuem (*), WeKopupoBanuem (8). ITIpen- 
BACT HHTePeC COMOCTABHTb Pe3yJIbTAaTbl ITAX MHOTOOOPa3HbIX UCCIELOBaHHii 
3yJIBTaTaMM, KOTOPble MOXKET aTb MCTOA BHYTPeCHHEFO TPeHHA—OAUMH U3 HaH- 


e€ UYBCTBHTeCJIbHBIX MeTOJOB (bu3HuecKoroO UCcCeOBaHHA. 

Hwke u3araiorca MpeBapHTeIbHbIe Pe3YJIbTATbI U3yYeHHA BHYTPeHHEero 
i Ha xkpuctanmax AgCl: uccmeqoBanve TemMnepaTypHow 3aBMCHMOCTH 
TpeHHero TPeHHA MH MOLYJIA CUBura. 

U3mepeHuad mpousBoqusucb Ha pemaKcaTope Tuna PK@®-MMC. Pas3mepni 
a30B JmuHa 20 mm u Auametp 0,75 mm. IIpurotopmenve oOpa3i0B: MOHO- 
cTtanmbt AgCl quamerpom 26 mM, BbIpalleHHble KaK omucaHo B paOote (°), 
aBJIMBaJIuCb Ha 5O-TOHHOM mpecce MpH KOMHATHOM TemnepaType uyepes 
peTue MaMeTpom 2 MM, NOJy4eHHaA MpOBOTOKa Oe3 MPOMeXYTOUHIX OT- 
(OB IIPOTATMBaNacb Ha AMaMeTp 0,75 mM. OOulaa cremeHb OOXKATHA MOHOKPH- 
ma coctapiana 99,6%. MoxkHo C4uuTaTh, YTO Mpolecca OTALIXa MEK Ly MpoMe- 
OUHbIMA OMepalluamu He OblIO, MOcKoubKy, MO aHHbIMm B. P. Perens, 
~. Topopxosa u IT. ®. Jlo6pxKancxoro (°) orap1x B AgCl npw KoMHaTHOH TeM- 
aType orcyrcTByer. M3mepenna mpopogusmucbh Ha 6 oOpasilax, nowyYeHHbIXx 
OMHOTO MOHOKpucTasiia. 

3HYyTpeHHee TpeHHe ompelemaANOcb MO BeJMYMHeE JeKpeMeHTa 3aTyXaHHA 


-uveno KojeOaHHi MexkKAy amumutTyqamu A, u A,). 
YAHOBPeMCHHO CHMMaaCb TeMMepaTypHaA 3aBMCHMOCTb MOAyJA CiBura 
f2 (f — uacrora KouleOaHuit). Kpupaa J puc. | noKasbiBaeT TemnepaTypHyl0 
(CMMOCTb BHYTpeHHero TpeHusA LeopMupoBaHHEIx OOpasios. IIpu 20° Qt = 
0, BuicoKoTemnepaTypHad BeTBb BHYTPeHHerO TpeHuA AePopMupoBaHHblx 
3I10B HaUMHaeTCA IPH KOMHaTHOM Temnepatype, HM yKe mpH 75° Q-*= 107. 
ne u3MepeHu ePopMupoOBaHHble OOPasilbl OTAKUTAaIMCb HeEMOCPeACTBEHHO 
uOope mpu 240° B Teyenue 5 yac. H OxaxKLanucb c neubio. [Ip arom mpoxo- 
1 MOJHAA PeKPHCTaNIM3aluA WM MOMyYalacb MeJIKO3epHUCTaA CTpyKTypa. 
‘puppie 2 u 2’ MOKa3bIBalOT COOTBETCTBEHHO TeMMepaTyPHY!O 3aBHCHMOCTb 
a MORyna cipura G OTOXOKEHHBIX MOJIMKPHCTaWJIMYeCKUX OOpasiloB AgCl. 
mpu 20° Ha 2 nopsyKa MeHbIlle, 4emM y AePOpMHPOBAaHHDIX OOPa3sloB, Hu AA 
MUHEIX OOpa3ziloB HMeO 3HateHHe (5—8)-10~*. [loqbem BHyTpeHHero Tpe- 
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HHA Cc Temnepatypoli HaunHaetca co 100°. B paiione 200° oOnapy2KeH TMK BHY’ 
PeHHEFO TPeHHA C COOTBETCTBYIOLHM H3MeHeHHeM Mosya. TlMK mpH 200° cBa3al 
l0-BHJUMOMY, C pewlaKcallvelH HanpsxKeHHH Ha rpaHHllax 3epeH. 
TemnepaTypHad 3aBHCMMOCTb MOJYIA CABHra B AePOpMHpOBaHHOM COCTO: 
Huu (KpuBas J’) MB OTOXK2KeHHOM CocToaHHH (kpuBaa 2’) pasnuuHa. B Teo} 
MHPOBaHHOM COCTOAHHH MOLLysb CABHTa Oosee pe3KO YMeHbluaeTcA C TeMMepar} 
poli, uem B OTOxKeHHOM. Mofyab caBHra JecbopMupoBaHHbIxX OOpaslOB NP 2 
Beera Oovibile, YeM y OTOXKeHHEIX. PasHuta B BeMYMHAX MOAyIeH mpu 2 
cocrapset, 13—17%,uTo HaMHOrO MpeBbIaeT OMIMOKy ONbITa (He Gomee 1% 


" 


06 
1000 
05 
200 
600 Q4 | ! 
nas 40 a 1 
= 
= 43 


100 200 300 C 


Puc, 1. TemnepaTypHad 3aBHCHMOCTbh BHYTpeHHErO Tpe- 

Hua (J uw 2) wu Mogyaa coBura (/’n 2’)B AgCl. J un 1’— 

TIA DePOpMupoBaHHEIX COpaswos; 2H 2’ — JA OTOK- 
%KCHHBIX OOpa3loB 


3Hak H3MCHCHHA MOMyJIA AaHOMaseH, TaK KaK pM edopMallun Moys 
OObIuHO yMeHblaeTcH. Bauanue rpaHvl,| Ha BeMYHHY MOAYyIA UcKMOUAeTCF 
TaK KaK TaKHe Ke pe3yJIbTAaTHI Obl B MaJIbHeHWIeM MOJYYeHbI Ha OTOXKIKEF 
HbIX MOHOKPUCTaJIbHbIX OOpa3syax. Tlocnexyroulaa epopMalluA OAHOOCHBIM pat 
TAXKCHHEM YMeHbIUWaIa MOAYyJb CBura. 

ABTOPbI BbIpaxKaloT OarofapHoctb IO. B. Ilury3opy 3a WeHHble yKa3saHH 
mp mpopesenun u3smMepeHHk. | 


MockoBcKHii HHCTHTYT CTaIH Toctynuo 
um. VM. B. Crasmuna 18 IV 1959 
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Jloxnagn Akangemun nayr CCCP 
1959. Tom 128, Ne 1 


TEXHHYECKAA ®H3SHKA 


M. C. JIYPbE 


/TOHKHE CETHETOIJIEKTPHYUECKHE NJIEHKM Pb[Ti-Zr-Sn]-0, 
( I pedemas.aeno axademuxom A. ®, Hope 16 IV 1959) 


Visyyenve CBOHCTB C€rHeETOIJIEKTPHYCCKHX MJICHOK MO2KET OKA3ATbCA BeCbMa 
JIOTBOPHBIM JWI PeWIeCHHA KOMMJIEKCa BOMPOCOB, CBA3AHHBIX C HasIMUHeM 
€MHOFO 3apsfla BOJIH3M MOBePXHOCTH CerHeTOSeEKTPHKa, a TaK*KE pH Hsyue- 
9JIEKTPOMPOBOAHOCTH, BJIHAHHA CaOO NPOHHKAIOMNIMX u3yYeHHuH u paqa 
yTUx BOIPOCOB. 
|B TexHuKe IIPHMeHeHHe B KauecTBe HeJIMHEHHBIX H THCTePe3HCHbIX 9JIEMeH- 
; CCPHETOIIEKTPHYECKHX MJICHOK BMeCCTO OOBEMHBIX CeFHETOIJICKTPHKOB T10- 
1 Obl HAMHOTO YMeHbIIHTb pado- 


: HaNps.KeHHA MH MOTPeOJIAeMyt0 MOLL- 


| eee WHTepec ‘“NOYUHTb 
HETOSIEKTPHYeCKHe MWICHKH CI0%K- 
‘0 COCTaBa, MOCKOJIbKy B 3TOM CuJly- 
’ OTKPbIBalOTCA MePCNeKTHBbI U3ro- 
sICHHA IJIeEHOK C pa3sHOOOpasHbIMu 
)HCTBaMH. V3 u3BeCTHbIX B HaCTOS- 
e@ BPeMA NOJIMKPHCTaH4eCKHX Cer- 
fO9ICKTPHKOB Oblia BbIOpaHa TPpoli- 
1 CHCTeMa TBePJbIX PpacTBOpOB 
[Ti - Zr. Sn]- O3. [Ipeqpaputenpuo 
HM MIpOBeeHbI HCCIeAOBaHHA Ha Ke~ 
MHUeCKHX oOOpa3lax, MoKa3aBuiue, 
) JWI H€KOTOPbIX COCTABOB 9TOH cH- 
‘MbI THCTEPe3HCHbIe MeTIH B WIMPpOKOM 
ANepaTypHOM JMama3oHe MMerOT Pop- 
, IpHOmwxKarlollyioca K MIpAMOYTOJIb- 
M. OTM COCTaBbI MOCYKMJIH OCHO- 
{ JIA UW3POTOBJICHHA CerHeTO3JIeKT- 
WeCKMX IVJICHOK. 

IlneHKu TONMMHOH OKOIO 2u H3ro- 
JIANHCb HafMaTHHOBOH dosbre pas- 


\OTAHHBIM HaMH Me€TOJOM XHMHYeCKOTO Puce. 2 

2KUT' . 
2KLEHUA C TOCMeRYIOWM OO%KH Br B Tluanextpuueckuii rucTepesHc maeHKH. 
loctbepe NapoOB OKHCH CBHHIa. DTO- a—netaa ructepesuca, V-15 B; 6—um- 
{ SIeCKTPO HaHOCHJICA Ha IWICHKY NyJIbc TOKa B Harpy3ke Npu Nepenonapu- 
se OOxKura myTeM ucnapeHusa cepeb- 3allHH MII€HKH; 9 — HMIlyJIbC TOKa B Ha- 


Tpy3ke Mp OTCyTCTBHH NepenowApH3a- 


B BakyyMme. IlonyyeHHbIe MIeHKU 
{HHH IJICHKH. 


OT OJHOPOJHY!IO MeJIKOSEPHHCTYIO 
YKTYyPy. 

Buyumple nonepeuHble pasMepbl 3epeH slexKaT B mpesenax 3-5 uw. Ha muk- 
OTOrpaMMe, CleJlaHHOH Mp HaKJIOHHOM ocBellleHHH (puc. 1), BuUAHO, 4TO 
€PXHOCTb MVJICHKH MMeeT CKsIafquaToe cTpoeHHe. Hamnune cklayoK BbI3Ba- 
O“eBHHO, H3MeHeHHeM OObeMa II€CHKH B Mpollecce oO«mura. 
IlekTpHyeckue H3MePeHHA MOKA3aJIM HaNMYNe NPAMOYFONbHOHK Meru ruc- 
934Ca HM OObINOrTO H3MeHEHHA 3apsaAyla npu Mepenonapu3aynu (puc. 2). 
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Ha pune. 3 npMBeleHbl 3aBHCHMOCTH AMaeKTpHYeCKoOn IIPOHHILaeMOCTH OT 
Ip 2KEHHOCTH Me€PpeMeHHOTO M MOCTOAHHOTO noel WH BeJMYHHbI MWOaBaeMbIx 
WIeHKy HanpaKeHuH, Kak BuHO M3 rpacuKosB, MeHKH oOaaroT 3HauuTe 
HOM HeIMHeHHOCTbIO AHSIeKTpHyeCKOH MpoOHMWaemMocTH. 

SaclyKUBaeT BHUM@HHA BbICOKOe 3HAYeHNe HaMpAXKeHHOCTH HAaCHILLAloler 
MOJIA, B HECKOJbKO Pa3 MpeBbIIlarolllee MOMe HaCbILICHHA B OObeEMHOM MaTepH 
me. Heo6OptuHo Bemuka mpoOnBHad Halps 
XKCHHOCTb, JOCTHraiollad MpH KOMHAaTH 
Temuepatype Ix MHOrHX  oOOpa3llo 
300 xB/cem. Ilo-BuyuMomy, Takue aH 


Puc. 3. Henuuelinpie cBoucTBa nmvieHKH. | — 3aBP 
CHMOCTb JM9JIEKTPpU4eCKOH NPOHHLaemMocTH OT Ha 
IIpAXKeHHOCTH MepemenHoro noms, V = 0; 2—s3a 
BUCHMOCTb jJIM9JIeKTpH4¥eCKOH MpoHMaemocTu 

HalIpa2KeHHOCTH CMewlatoulero noma, V =9 B 


ae 


MaJIbHO BBICOKHe HOA CyleqyeT OObACHHTb HamM4uneM OOBeEMHOTO sapam 
B MOBePXHOCTHOM CJl0e, CPaBHHMOM C NOHO ToMMTHHOH nienku. JLuanekTpH 
yeCKad MPOHHMaeMOCTb B CaObIX NOJIAX 3HAUHTeCJIbBHO HWKe, 4eM y covery 
o6pasnos. IIpu KomHaTHou TemnepaType & = 200. Usmepenne TemnepaTypHo: 
3aBHCHMOCTH JHSIeEKTPpHYeCKOH MpOHHMaeMocTu BcTpevaeT 3aTpyAHeHNe Bcwe J 
CTBHe CHIbHOrO pocTa mpoBoyumocTu Bprlte 300°. B HekoTOpBIxX culy4uaax H 
rpeB oOpa3siia Jo STO TemnepaTypbI NpHBOAUs K HeOOpaTHMbIM H3MeHeHH 
CBOHCTB MJICHKH. 
B BbINOJHeHHN paOoTL! npHHuMana yyactue E. VW. Bacunbesa, Koropor 
aBTOP BbIpaxKaeT IPH3HATeMbHOCTb 3a MOMOILb. 


| 

| 
Toetynuso0 
13 IV 1959 Sm 
4 
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K cmamve M. C. Jlypoe, cmp. 


Puc. 1. Muxpoctpyktypa naeuxu 600 


& cmambe H. II. y6urnuna, B, H. Cudopoea u H. H. Cokoaoea, cmp. 


Puc. 1. Tunpl xpomocoMubIx Mepectpoek y Allium cepa, 
TOJIYYCHHBI€ C MOMOU{bIO CBOOOAHEIX PaHKaJOB 


JAH, T. 128, Nod 


oxrnagn Akagemun nayr CCCP 
1959. Tom 128, Nb 1 


TEXHHYECKAA ®PH3HKA 


M. M. PESHHKOBCKHA u A. WH. JIYKOMCKAS 
O CBA3H ABJIEHMH PA3PbIBA WM PA3UPA PE3HHbI 
(ITpedcmaeaneno axademuxom I]. A. Pe6undepom 28 III 1959) 


B paqe paooT, NOCBAULeCHHEIX HCCIeMOBaHHO «pa3squpa» pesuHpl (24), Opa 
BTA MIpHOIM2KeHHaA TEOPHA ABJICHHA, YCTAHABJIMBAalOWLaA KOJIMYeCTBEHHYIO 
3b MeXK)ly TaK Ha3bIBAeMOH XAPaKTepHCTHYeCKOH SHeprHeH pa3squpa T u 
NIBHOH SHeprveH pasppiBa EL. OCHOBHBIMH COOTHOWICHHAMH, Cle yIOULMMu 
i9TOH TCOPHH, ABJIAIOTCA: 


Ti=—(3), (1) 
cts (2) 


7 W — pa6ora AesbopMayun Wo Havana pa3fupa TOHKHX OOpa3slloB TOJIUIH- 
i ¢c¢ nopesoM AwHHOK c (uHeKc L oOo3HauaeT AndpdepeHupoBaHue mpH No- 
AHCTBe PaCCTOAHHA Mey MeCTaMH 3aKpeMIeHHA pacTAHYyToro oOOpas3ila); 
a(ppekTUBHbIH MuaMeTP BePUIHHbI Mopesa. 
XapakTepucTuuecKOH SHEPruH pasqupa, UMeIOWeH PasMepHOCTb MOBepXHO- 
OHM SHeEPrHH, MpHMHCbIBaeTCA, OJHAKO, CYUIeCTBeHHO HHO du3uuecku 
icn. Kak BUHO 3 COOTHOWIeHHA (2), padoTa pa3squpa onpedemaetca yupy- 
[ 9HeprHeH, pacceuBaeMoH pu pa3pylWieHuu edopMupoBaHHOrO yuacTKa 
WMHbI B BePlIMHeE pacTyliero nmopesa. 
OJHUM H3 OCHOBHBIX HeJOCTaTKOB PaCCMaTPHBaeMOH TeOPHH ABJIAeTCA Mmpe- 
)PEKEHME CTATHCTHYCCKUM XaPaKTePOM MPOUHOCTH HU CyIeAyIOUleH oTctoya 
CHMOCTbIO €€ OT pa3MePoOB HCHbITyeMOro OOpa3ila WH BeEHYMHbI Ledpopmu- 
-MOFO OObeMa. 
Vcnpiranve Ha pa3qup oOsaaeT, OJHAKO, TOM OCOOeHHOCTbIO, YTO, BCJeL- 
Me HCKYCCTBeCHHO CO3aBaeMOH KOHI[CHTPallWH HanpsAxKeHHH, paspyllienne 
ra OCYUIeCTBIACTCA B HEKOTOPOM OMpeeJICHHOM, OYeHb MaJIOM OObeme, 
TIOJIOXKCHHOM B BepllIdHe pacTylero nopesa. Orcioa HenOcpeACTBeEHHO CuJlefy- 
UTO CONMOCTABJICHHe Pe3YJbTATOB HCUbITAHHA Ha Pa3slHp HM Pa3spPbIB MOXET 
YBOMMTbCA JIMUIb C YYCTOM CYILeECTBCHHOTO Pa3sJIMUHA B pasmMepax Jedopmn- 
MBIX OODbEMOB. 
Vispecrublii (bakT BO3PaCTaHUA MPOUHOCTH C YMCHbIUIeHHeM Pa3MePOB UCIIbI- 
MOTO OOpasila slerKO OOBACHACTCA CTATHCTHYeCKOH TeopHel Ha OCHOBaHHu 
CCTBEHHOTO MpeNOO%KeHHA O TOM, 4YTO BEPOATHOCTh HaXO*KeHUA HaHOo- 
. ONACHBIX pedeKToB, HOO CTPyKTYPHbIX HEOAHOpO_HOCTeH, TEM OovIbuIe, 
| Goble ucmbITyeMBIh OOpasell. 
Iipu ucnpiranuu wa pashup qedopmupyempili oObem V BecbMa MaJI, BepOsT- 
Tb HAXOXKJCHHA B HEM ONACHbIX JeeKTOB Mala, H, CeMOBaTeJIbHO, KPUTHUE- 
@ 3HAYCHHE HalpAXKeHHA op (MOO AesopMallun &, HOO ynpyrou 9Heprun 
, BBISBIBaIOMee paspacTaHue MOpe3a, NOJKHO ObITh CyUeCTBEHHO BbIINe TOrO, 
opoe ompefeinerca mp OObIMHBIX MCIbITAHHAX Ha Pa3spHIB (HAaNPUMep, 
HOCT 270-53). 
S70 coob6paxkenve MOMTBeP2KMaeTCA HEKOTOPHIMH OMBbITHLIMH JaHHbIMH. B oL- 
/ 3 paOoT, BbIMOMHeHHBIX B Hallieli na6opaTopun, Obl npUMeHeH NpHOMMKeH- 
i SKCTPANOJAMMOHHbIM MeTOM KOJIMUCCTBEHHOM OLeCHKH MCTHHHBIX HalipAKe- 
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HHH, Pa3BHBaIOUHXCA B BeplHHe Nopesa, pu MCNbITAHHH Ha pasyup o6pasilo B 
pasJIMYHEIX TANOB. JlexKalHe B OCHOBe MeTOAa NpHOMKeHHA (HHEMHAA SKC- i 
TpanouAlUA, mpeneOpexkenue BPeMeHHOH 3aBHCHMOCTbIO MPOYHOCTH) TaKOBBI, | 
YTO OMKHMAeMaAd MOFPeMIHOCTh NOJKHA OblJia MPHBECTH K NMOJIYYeHHIO 3aHH2KEH- | 
HbIX 3HaueHuH HCKOMOrO HanpsxeHHuA. Kak BULHO, OfHAaKO, u3 Tau. |, B Comb="} 


Tao6Oauuna 1 


ConocTaBjleHve HanpsxKeHHA oo (KI /cM?) B MOMEHT Hayala pa3snupa B BepmwHHe nopesa™ 
o6pasnos tana A, B uC (ASTM,D 624-54) u ucTuHHon paspbIBHOM MpOuHOCTH o,, (KT/CM?) | 


M 


O6p. A ra O6p .C 
Cofepx. 
CaxwKH, Bec, 
KayuyK—ocnosa Tun cau HeHaOOle4 | S27, 7inuHa nopesa, MM 
Kayuyxa info a Ree eae 
9% 

Harypasbu. Bes caxu | — 2420 | — | 3000 | 4080 |} 6100 | — 
Bytagvew-CcTHpOJbH. Bes cau — 126.) = 128 | 146 | 137 | — ay 
Hatpui-6yTanueu. Bes caxku — 87,9 | — 89 | 97,5 | 107,5) — a) 
HatypavibH. KanaJbH. 40 2340 | 3100 | 3050 | 3020 | 4000 | 3500 | 
HatypavibH. Tepmuu. 40 1900 | 2000 | 2000 | 1930 | 2700 | 2500 | 
Byrtayveu-cTHpoubH. KanaJbu. 50 1610 | 1680 | 1700 | 1800 | 1950 | 1850 
BytaqveH-cTHpoJbH. Tepmuy. 50 1060 | 1200 | 1400 | 1150 | 1200 | 1100 | 
Hatpui-6ytanen. KanaJibH. 60 890 | 905} 950 | 860 | 1000} 900 : 
Harpuit-6yTanuen. Tepmuy. | 60 666 | 650} 690] 700| 770] 800 3 


IUHHCTBE CuIyuaeB, Jlaxke 9TH, HECOMHCHHO, 3aHH2KeHHbIe, 3HaYeCHHA OKa3asHch 
BbIMe 3HAYCHHH, OMpeeAeMBIX H3 OObIUHBIX HMCIbITAHHH Ha Pa3pbIB. . 
KpuTnueckoe 3HaueHne Hallps2KeHHA B BepLIMHe Nopesa o, B Mpelete JOMKHO- 
XaPaKTePH30BaTLCA TOM MPOUHOCTHIO, KOTOPOH OONafana Obl ucnbITyemaa | 
pesuHa B OTCYTCTBHe culyyalHbIx JedeKTOB HOO CTPyKTYPHBIX HeOJHOPOI- | 
HocTel. Orciojia XapakTepuCTHYeCKaA SHEPruA Pasqupa B ypaBHeHHH (2) TaKxKe- 
JOuOKHAa OMpeseATECA He CyYAaHHbIM 3HaYeHHEM ynpyrol aHepruu E, nony- 
YaeMbIM H3 OOBIUHbIX HCMbITaHHH Ha paspHIB (no TOCT 270-53), a HekoToppim 
MIpeeJIbHbIM 3HaYeHHeM E,, COOTBETCTBYIONHM BECbMa M@JIbIM pa3sMepaM OObema, — 
HedopMupyemoro B BepluHHe pactyllero mopesa. 
Takum o6pa3om, cooTHomeHne (2) JOKHO ObITh NepenucaHo B dbopme 


T = dE, =dkE, (3), 


re k = E,/E — xoadiuuexT, KOTOppI Tem Oovble, YeM CYUeCTBeHHee CHH- 
2KCHHE MPOUHOCTH .HCIbITYeMOH Pe3HHbI 3a CUeT HAaJIMUHA B HEH CyUaHHbIX De= 
(eKTOB, HOO CTPyKTYPHbIX HeOJHOPOAHOcTeH. 
Ecam B KauecTBe NepBoro MpHOJHKeHHA IPHHATb, YTO S*cdekTHBHEI na- 
MeTP BePIIMHbI NOpesa 3aBHCHT JIMLWb OT cnocoOa HaHeceHHA Nopesa (uv He 3a% 
BHCHT OT CBOHCTB pe3HHbI), TO u3 (3) cmeqyer, 4TO 3 
f 


k~a, (4) 


T. €. OTHOMeHHe XapakTepHCTHYeCKON SHEPrHH pasfqupa K yeNbHO sHepruu 
Pa3pbIBa MOXKET CIYKHTb MePOH CTPyKTYPHOH HeOAHOPOAHOCTH UCHbITyemoH 
pe3HHBI. 

B cooTBeTcTBHH C MMeIOIIMMHCH pekoMenyauuamu (5), cTpyKTypHaa He- 
OMHOPOAHOCTh MO2XKET ObITb OlleHeHa CTATHCTHYCCKHM METOJOM, NO pasOpocy no- 
Ka3aTeJIeH MPOUHOCTH. 

B ra6n. 2 mpnBeyenbi KoaulMenTH usMeHunBOCTH X npeleda npoyHKocTu 
oz HM COOTBETCTBYIOUMe 3HaveHHA OTHOWeHHA T/E, rae: T — xapaxtepucruye- 
cKaad SHePrHA pasqupa, OMpexeneHHan no mMetony Tpuucmuta u Tomaca (2,3) 
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oOpasilax, LecsbopMupyembix mpv pasqupe «no TuNy mpocroro pacraxKeHuay; 
— YAeIbHaA SHEPrHA Pa3spbIBa, BLIYHCIeHHaA M3 AHarpaMMbl Harpy3ka —_ 
[WIMHeHHe mpuH ucnbiIranuH mo TOCT 270-53. 

Hao OTMeTHTb, YTO Haxox*KeHHe T OKa3biBaeTCA B Pe CyyaeB BecbMa 3a- 
)YAHHTEJIbHBIM, MOCKOJIbKYy He BCera MOXKHO mpeHeOpedb padOoToH pacTaxeHHA 
pasila 10 CpaBHeHHIO c paOoToH ero pasqupa (OcHOBHOe YCIOBHe OnpeseneHna 
Ha OOpasilax «no TuMy mpoctToro pacraxkenusy). , 


Ta6auna 2 


MocTaBleHve Kosppullwen Ta H3MEHUMBOCTH Y NO MpOuHOCTH uM OTHOWeHNA XapakTepucTH- 
ckoH S9Hepruu pasqupa T (KI'/cm) K yfeabHou SHepruu paspbiBa E (KI/cm?). Ucnpitanua 
TIpOM3BOAUNMCh mpH 20° wu ckopocTu pacTraxkenua 500 mM/MnH 


Cofepx. caxku, T 
Bec. 4. Ha 100 7 =e (2 
Bec. ¥. KayuyKa E 


Tun caxu 


Kay¥yk—OcHOBa 


aTypaJIbH. Bes caxu — 0,098 17,65 
TajIM€H-CTHPOJIbH. Be3 caxu — 0,110 45,0 


jaTpul-6yTayqueH. Bes caxku = 0,122 27,10 
laTypaJibH. Kanaabu. 40 0,050 9,96 
aTypaJIbH. Tepmug. 40 0,036 0,70 
yTajlveH-CTHPOJIbH. KanaJbu. 50 0,046 12,60 
YyTaJMeH-CTHPOJIbH. Tepmuu. 50 0,053 Ate 
aTpuu-OyTamveH. KanaJbu. 60 0,054 7,09 
aTpul-OyTaquen. Tepmuu. 60 0,069 15,80 


Kak cnelyeT u3 TaOn. 2, HeHANOJIHeHHbIe Pe3HHbI H3 HeEKPHCTAJJIM3yIOUMX 
fay4yKOB (y >0,1) 6omee HeodHOpOdHE!, YeM HanomHeHHbIe (X<0,07). Ja Bcex 
THX Pe3HH NOATBepxaeTcA coOTBeETCTBHe 3HaveHHH Xu T/E. 

Jia pe3uH 43 HaTypambHoro KayyykKa X u 7/E umerwT HeOoubuive 3HayeHHaA, 
BUJETEIbCTBYIOUMe OO OTHOCHTEIbHOM OAHOPOAHOCTH MX CTPYKTYPbI, MpHuem 
yULeCTBeHHbIX OTJIMYMM MexKLy HEHANOJIHCHHbIMH HM HaMOJIHeHHbIMA pe3HHaMU 
neT. IlocmeqHee XOpolio corjacyeTcA C COBPeMeHHbIMH MpelCcTaBJIeHHAMH O 
JarOmpHATHOM MW aHaJIOTHYHOM BJIMAHHH KPHCTAaJIM3alMH WM HaNOJIHeHHA Ha 
ABHOMePHOCTb pacnpeyevieHHA HalpsAKeHHH B ePOpMHpOBaHHOH pe3snHe. 

Takum oOOpa30M, Bce MpHBeeHHbIe (akTbl HAXOJATCA B YOBJIETBOPUTEeJIb- 

Tom corlacHH C pa3BHTbIMH lpeCTaBJIeHHAMH. 
Oco60e moBeeHHe HEKOTOPbIX HANOJIHCHHbIX Pe3HH, OOHAPy2xXuBaIOUINXx 
-KJIOHHOCTb K TaK Ha3bIBAaeCMOMY «Yy3JIOBATOMY pa3lMpy», 3eCcb He paccmaTpu- 
3aeTcA. JlanbHeluleH 3aaueH ABAAeTCA pacCMOTpeHHe HM yYeT BPeMeHHOL 
3ABHCUMOCTH IPOUHOCTH, 


Hay Ho-McceqoBpaTeIbCKHli MHCTHTYT Tloctynuso 
IUHMHHOH MpOMBILIIeHHOCTH 23 III 1959 


UMTHPOBAHHAA JIATEPATYPA 


Reon iv lain, A. Ge i lo mvas,.J. Polym Scei., LOS News (291 571953) 5 “2 ArsG: 
[miomas, J. Polym. Sci., 18, Ne 88, 177 (1955)... 2H. W. Greensmith, A. G. 
Thomas. J. Polym. Sci., 18, Ne 88, 189 (1955). 4. H. W. Greensmith, J. Polym. 
Gaeeer, No 98, 175 (1956). *% JI. .M. Beryxose kaa, BT. Kakosa, BK, 
Kapmuu, B. lr. Sn ute u, COopx. Crapenve u yToMmeHHe Kay4yKOB M pe3HH H MOBbI- 
meHHe UX cTouKocTH, 1955, cTp. 31. 
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Jlokuaygn Akawemun Hayk CCCP 
1959. Tom 128, Ne 14 


pits Aa yal 


KPHCT AJMIOL PAH A 


Unen-koppecnongent AH CCCP fr. 6. BOKHH, JI. 0. ATOBMAH 
uT. C. XOMAUIEBA 


O HEKOTOPbIX OCOBEHHOCTSAX KPHCTAJIJIOXHMUN 
KOMIMJIEKCHbIX COENMHEHHWM PYTEHHA WH OCMHSA 


CoeqMHeHHA PyTeEHHA HW OCMHA KPHCTAJOXHMHYeECKH H3YYeHbI OUCH MaJIO, 
Ognolt 13 MHTePeCHBIX H CBOCOOPa3HbIX CTOPOH XHMHH KOMMJICKCHBIX COeCAMHEHH 
9THX QJICMCHTOB ABJIACTCA HaJIH4He B HUX HEKOTOPHIX YCTOHYHBEIX Pp yNMHpOBOK 
MeTasIa C JIeCfKHMH aTOMAMH, TvIaBHbIM OOpa30M KHCJIOPOJOM MH a30TOM. CBA3E 
MeTaJIJI — a30T MOXKET ObITh Pa3HOOOpasHOH B 3aBHCHMOCTH OT XapaKTepa | 
YnCIIa I PyruX ATOMOB, CBA3AHHBIX C a30TOM: 


Me—NHs:3, Me—NOs, Me—NO, Me—N 


AnanorMuHEll pad MO2XKHO NOJYYHTS M TWA COeHHeHHH, COfleprxKallnx Knee 
OpoL: 
Me—OHe, Me—OH, Me—O. 


Mexkity 9THMH psxjlaMu CylecTByeT OnpeeyeHHOe CXOJCTBO, KaK HaM ae 
KETC, HMEIOMLee CyIeCTBEHHOe 3HAYeHMe JIA XMMHM STHX COeMHEHHH, u Ha 
KOTOPOe JO CHX NOP He OOPaliaocb WocTaTOUHOTO BHUMAaHHA. 

Cneludukol XMMHH KOMIMJICKCHBIX COe@AHHEHHH PyTeHHA ABMAeTCA npedual 
cBa3b Ru—NO ('). BecbMa xapakTepHO OJHOBpeMeHHOe HaxoxwK enue rpynun NO 
u OH Bo BHyTpeHHel ciepe KomMueKca, TOra KaK B KOMMJI€KCHBIX COeIHHE- 
HHAX [PYTHX MeTaJOB B IlesOUHOM PaCTBOpe MPOuCXOAMT MpeBpallenue HHT- 
po30-rpynnbl B HUTpo-rpymny (?). BcrpyKrypax 2Byx coelMHeHUH PyTeHUA 9TOTO 
Tuma (°,*) (cm. TaO. 1) O6Hapy2xeHO, UTO rpynnbt NO u OH waxozatca B Tpane- 
NOJIOXKeHHU ApPyr K Apyry. OTH WaHHble, HECMOTPA Ha HX MAJIOUNCJICHHOCTb, M0- 
BHJMMOMy, He cCJIydaHHbl. ‘ 

Ta6auna 4 


Caeeee VMcrtou- PaccToanye Beier Yron 

HUK Me—N, A N_O Me—N—O } 
Co[S2CN(CH3)2]NO (8) ~135° 
[RuNO(OH)(NHs)a|Cle (3) ROT 1,14 ~190° 
(NHa)2[RuNO(OH)Cly ] (2) 2,04 sll leas {Nays 
CsFe4S3(NO),H20 (7) Manel Gr Wede2O ~180° 


Ke[RuNOCI5] Le 1,25 iii 


Uto kacaeTca CBA3SH HHTPO380-TpynMbl C METAJJIOM, TO OHA MOKET CyLecT- 
BeHHO OTJIMUATbCA B Pa3HbIX COCIMHEHHAX. B Cyuae CBA3SHM THIMa 


Me—N =O (I) 
yro1 Me — N —O cocrapaset 90—105°; B cayuae 
“Me="N=0 u Me=="N— O (II) 


cBA3b JMHelHas (°). B Ta6. 1 npuBefeHbi JaHHbIe NO CTPyKTypaM coequHeHNH, 
cofep2kamux NO-rpynnpi. Ilo mepe nepexoga of Tuna (I) k Tuny (II) (cBepxy 
BHU3) COOTBETCTBEHHO H3MCHSIOTCA PaCCTOAHHA M YIJIbI B HUTPO3so-rpynne. 
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Huxke IpHBOAATCA HOBbIe WaHHbIe MO CTPYKTypaM KOMMVIeKCHBIX COelNHe- 
PYTeHHA MW OCMHA, COsepxKallux B Ka4ecTBe ajeHyoBn NO, N, HeO uw Cl. 
CoequHenua KelRuNOCIs] u KelRuClsH2O] usocrpyxtypupl nu mpunase- 
K HMCKaXKeHHOMY CTpykTypHomy Tuny KePtCle. Jlerambuo uccmeqoBaua 
yxtypa Ke[RuNOCls]. ! 
Caa3sb Ru — N — O suuelinas, pacctosune Ru —N = 1,70 Au N —O= 
1,25 A, 4To cormacyetca c mpefcTaBleHvem cBa3H Kak Me==tN — “O. 
yeHue cBa3H Ru—NO O6yjer npodomKeHO B JaJbHelimem wa coequHeHUH 
[RuNO(OH)(NO2),]. 
Coequnenua ocmus KeOssNCls 1 KOsNBra-2H2O usoctpyKtypubl, HeCMOTpA 
pasmuune XHUMHYeCKHX MopMyJ. 
OTH COCIHHEHHA HHTePeCHbI HeEOOBIUHOCTHIO IecToro affensa — asora. JIo 
< Top Onlia ompefeena Oa CTPyKTYpa C aHAMOrMUHbIM as0TOM — KOsO3N (8). 
TepecHO OTMeETHTb, TO upH  evcTBHH HCl wa sto coesqunenue 
npespamlaetca B KeOsNCls, npnuem teTpadipnyeckuli KoMMvIeKc paspyuia- 
a C COXPaHeHHeM eAHHCTBEHHOH cBA3H Os — N B HOBOM OKTa9PHYeCKOM KOM- 
Kce. Ilo cnekTpasIbHbIM JaHHbIM, CBA3H Os — N B o60nxX COeMMHEHUAX ON- 
OBLI (°). 
B crpyxtypax Ke[OsNCis] u KLOsNBrmHeO]H2O paccrosanue Os—N~ 
,60 pesko COKpallleHO M0 CpaBHeHHI0 C cyMMOH KOBaJICHTHBIX paduycos (1,35 + 
0, 55 = 1,90). Atom xopa, HaxXOJAMMHCA B TpaHC-MOsO%KeHHH K aTOMY a30TAa, 
ake HMe€eT yKOpOeHHOe paccTrosHHe mo KoopAuHate N — Os — Cl (~2,1 A), 
a KaK ocTambuble 4 paccrosuua Os—Cl (2,4 A) 61u3Ku K CyMMe HOPMAJIbHBIX 
sANCHTHLIX PaguycoB (1,35 ++ 0,99). 
‘Cokpatlenne paccrosnuh Os — N u Os — Cl sexkar Bue mpeyeoB BO3MOxK- 
X olWMOOK B OMpeseseHHH KOOPAMHAT aTOMOB. YTOUHEHHE KOOPAHHAT MpoOBo- 
CA METOJOM JudbdepentuabHoro cuHTesa. CoKpalilenue paccTOAHHA HaBOAUT 
MBICJIb O BO3MOXKHOCTH CYULECTBOBAHHA B STOM COCJMHCHHH JIMHeHHOH rpynnnt, 
Joruunol O — Os — O, kak, Hampumep, B coequHeHuH KelOsOe2Cla] (2°). 


Ta6auuna 2 


Buz Pacct. Bux Pacct. 
3H Me—N, IIpumep coequnenua CBA3H Me—O IIpumep coequnenua 
W WcTOUHUK MW MCTOUHUK 


K[OsNBraH,0]H20 
2,23 | [RuNO(OH)(NHs),] Cle (8) | Me—H0] ~2,1 


2,07 | [RuNO(OH)(NHs)a]Clo (#) 2,03 | (NH,4)o[RuNO(OH)CI,4] (3) 
2,04 | (NH4)2[RuNO(OH)Cl,] (*)} | Me—ON | 1,98 | [RuNO(OH)(NHs)4]Cle (3) 
1,70 Ke[RuNOC]5] 


~1,6|  Ke[OsNCls] 1,80 K,[ClsRu—O— —Ru-Cls] 
y K[OsNBr4H20)H20 Me — O | 4,85 Ks[OsOzCla] ish 


‘Tipu paccmorpenuu npupefenubix Bpie patos Me —N u Me—O gaa 
~MHeHntt Ru u Os oOpamaet Ha ceOa BHUMAHHe UX Oombuoe CxOACTBO. B o6oux 
yuanx HaOloqaerca ykopoueHne pacctosuul Me — N nu Me — O (co. Tabu. 2); 
<UCMOPOMHIX COCAMHEHHH NpeAeIbHbIM WICHOM PAa ABIAeTCA MMOO DByALep- 
€ COeMMHEHHE C KHCMOPOAHBIM MOCTHKOM, mM60 coelMHeHHe, coslepxKaLlee 
Helinyio rpynuupopky O— Me — O. [locuequee xapaktepHo Ana Os u 
KOTOPBIX JPYFHX TAKEIbIX METAJJIOB. 

B pally asorcofepkallux COeAMHeCHH NPeACMbHbIM WICHOM ABUAIOTCA pac- 
OTPCHHbI€ BbIIMe COCIHHEHHA OCMHA C a30TOM B Ka¥eCTBE CaMOCTOATEbHOFO 
neHa. Ho ecm B Cuyyae KUCMOpOACosepKaulux coesuHeHHH OcMuA OOpasy- 
“A jiMHeHHaad rpymma O — Os —O Cc ykoOpoueHHbIM paccTOAHHeM, TO 3/leCb 


i) 


jluHeitHaa rpymma mMoxer uMeTb Buy, N — Os — ajureng. IIpuyem ae 
paccTosHuA B cryyae Os — N 3Hauutenbuee, uem Os — O. z 

Tunoresa 0 CylleCTBOBaHHH JIMHeHHbIX Tpylm y OCMHA aeT BOSMOXHOCI 
IIO-HOBOMY IIpeACTaBHTb CTpoeHHe PAa KOMINJICKCHBIX COeMHEHHH. Tak, coe 
HeHue cocraBa KsOsOs-2H2O tpaktToBasiocb Bepnepom Kak KeHalOsOc] (¥ 
INapona — kak KelOsOs(H2O)2] (38). Ham karKeTCa eCTeCTBeHHbIM Pat 
CMaTPHBaTb efO Kak COeHHEHHE, CofepxKalllee Tpynmy ocmuua KelOsO2(OH)a 
CrpyKTypHoe uccmefqoBaHHe STOrO CoeqHHeHHA HauaTo. _ 

Paccmorpenve c 3TOM TOUKH 3peHHA CoeqMHEHHM OCMMA THMAa Mee2!(Me!!) 
-[OsOsX2lyH2O, rae Me! = NHa, K, Ag, Mel =Sr, Ba, X =NO 
1/,C2O4, MIPHBOAUT K CueLytouleH cTpyKTypHOH dopmyvie: 


Me} (Mel!) [OsO2 (OH)2Xe] (y —1),H20. 


Takoe crpoeHue O6OHX THMOB COeAHHEHHH MOJHOCTbIO CorsacyeTcA C XHMHU 
CKHMH CBOHMCTBaMH M MeTOJaMH UX NomyyeHuA (74). . 

KommieKCHbIe COC#MHHCHHA, AHAJIOTHUHbIC PACCMOTPeHHBIM B padoTe coefl 
H€HHAM OCMHA, BCTPeyaloTCA TaK%Ke Y PyYTCHHA H HEKOTOPHIX APyrHX MeTAJIJIOL 
Oco6eHHo uHTepecHbimH aABIAIOTCH: Rel[MeOs(C2O.)]x HeO (Me = Mo, W, Tu); 
RelMeOz Ta] uw RIMeOls] (Me = Ru, Cr, Mo, W, Re, Nb). B stux coenuuHe 
HHAX, KaK HAM KaKe€TCA, TaKXKE MOTYT CYIWLECTBOBATb JIMHeHHbIC Pp yNMHpOBK: 
Tuna O—Me—O nu O— Me— agen], c ykKOpoueHHbIMH PpaCCTOAHHAME 

CneqoBaTesIbHO, BO BC@X PaCCMOTPeHHbIX B HaCTOAIMeH CTaTbe CyyanxX OAH 
M3 KOOPAHHAT OKTAdpHyecKOrO KOMIMJIeKCa CYLLECTBCEHHO OTJIH4YaeTCA OT ABY: 
Upyrux. 

OTo mpednosoxwenve Oyler mpoBepeHo Ha Pe MpHMeposB. } 


MuctutyT oOmeli 4 HeopraHuuecKol XHMHM Tlocrynusio0 
um. H. C. KypuHakosa 12 VI 1959 
Akayemuu Hayk CCCP 


WHMTHPOBAHHAA JIATEPATYPA 


+O. E. 3paruuues, C. M.CtapoctTuu, Kypx. neopr. xum., 2, B. 6, 128 
(1957)... E. E.Anggucon, Dx. J pwne, .¥cns sume 125, 8.19.) 1120 see 
37. B. Boxui, H. A. Tapnues, Kpucrannorpadua, 2, s. 5, 691 (1957). ‘ Hee 
Tlapnues, Tl. 5. Boku it, Kypu. neopr. xum., 2, B. 8, 1927 (1957). 5 A. K. Cum 
KuH, B. WH. Beaosa, H3s. AH CCCP, OXH, 1958 Ne 12, 1492, &P. Aldermay, 
P. G. Owston, Nature, 178, Ne 4451, 1071 (1956). *G Johanson, W. Lip 
comb, J. Chem. Phys., 27, Ne 6, 1417 (1957). ®&F.M. Jaeger, J. E. Zanstr! 
Proc. Acad. Amsterdam, 35, 610 (1932). ® J. Lewis, G Wilkinson, J. Inor 
and Nucl. Chem., 6, Ne 1, 12 (1958). 2°J. L. Hoard, J. D. Grenko, Zs. Kristy 
logr., (A), 87, 100 (1934). 4A. Mathieson, Acta Cryst., 5, 185 (1952). “A. Be, 
Hep, Hosble pos3peHHa B OONacTH HeOpraHHyeckol xumuv, 1936, crp. 113. BR. Che 
ronnat, Pascal Traite de Chimie Minerale, Paris, 2, 1932, p. 352. 14M. L. Wintr! 
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Hoxaann Akagemun nayr CCCP 
1959. Tom 128, Ni 4 


XHMHA 


Axayemuk Bb. A. APBY30B, B. C. BAHOPPAAOBA u H. A. MOJIEXKAEBA 


AWSITHJIOBbIN IPUP WMKJIOFE Rees Geet om 
-  KUCJIOTbI 


PPUPbI IWHKJOTeKCaHOH-2-ocpuHOBOH KHCJIOTHI IIpedcTaBAAIOT OobUION 
ppec C TOUKH 3PpeHHA H3yYYCHHA BO3MOXKHOCTH TAYTOMePHH KeTOSHOJIbHOrO 
a, KaK aHaJlOrM S*uPOB WHKJOTeKCaHOH-2-KapOOHOBOH KHCJIOTbI, TayTOMe- 
| KOTOPBIX XOpOIO u3yueHa. 

NonmbIrKH NOMyUNTb Bup WHKMOreKCcaHOH-2-bocuHOBOKM KHCJOTHI OOpIY- 
M WYTAMH CHHTe3a aSPUupOB Coc*uHOBbIX KHCMOT, CeaHHble HaMM, He 
BeJIM K 2KeJIaeMbIM PesyJIbTaTaM. 

PeaklMA NeperpymmupoBKu ApOy30Ba Kak BCwy4ae XJOPUMKIOreKcaHoua, 
‘HB Cirydae OpOMUNKJIOreKCaHOHAa NPHBOAUT K OOpas0BaHHlO WHKJOreKCeHH- 
sro acdupa docopHou KUCJOTHI. 

Peakius Muxaaauca — Bexxepa jaet acup (I) Hapany c asdupom anoKcu- 
morekcau-bocuHoBpo xKucnoTs (II) 


| O — P(OR)2 O i 
| i i P (OR)s 
70 P(OR), Br (RO),PONa OG 
: er ye te a+| [do 
| RY 


(I) (11) 


Mares J\M9THIOBOTO ac:upa WukKNoreKcaHoH-2-PpocPuHOBOH KUCJIOTbI HaM 
NOCb OCYIIECTBUTh CileyroulMM OOpa3om. Kak u3BecTHo (?,”), @,a’-qurasonyo- 
a pearupyior c TpHasmkudocpuTamu c oOpas0BaHHem uamKusmocop Horo 


a SHONbHOK cbopmbl asdupa B-KeTotbocuHOBOH KHCJIOTbI, KOTOpbIe TIpH 
TepHpukalluu cnupTom Jat adup B-KerocdboctpuHOBOH KUCJIOTHI. 
oes peakiluA Oblwia HaMH OCYUIeCTBIeHa, HCXOAA 3 a,0’-2H- 
WMKJOrekcaHoua 


O 


VA 
O O — P — (OC2Hs). 
| 


I 
P (OC2Hs5)2 


Br/ \Br A io 
L) a 2P (OC2Hs)3 > | i 
Se 


(III) 


C,H,OH 


— 


O : 


|| | 


ae b (OCeEy2 +O = P (OCeHs)s. 
Dio 


(IV) 


3aKas 2036 ee 


Ilpu felicrsuu TpuatTuidociutra Ha aa’-tHOpOMUMKIOPeKCaHOH Obll NOW 
yen MaTHAcochopHH scpHp IHOMbHOM opMbl appa WAKMOreKcaHOH 
dbocuHoBolt KucnoTE (IIT) co ciefyioulMMH KOHCTaHTaMH: T. KHII. 172,5 


—173°/2,5 mm; d2°1,1885; nif 1,4652. | 

CnekTp KOMOuHallMoHHOrO paccesHuA usTuMocopHoro Supa SHOJIBHC 
cbopmpl supa WHKsMOreKcaHOH-2-PocPUHOBOM KHCJIOTHI (III) comepxan ca 
yyroume uacrortpi* (cm~1): 645(0), 703(1), 748(2), 805(1), 850(0), 940(0), 1040(¢ 
1099(3), 1174(0), 1225(1), 1280(1), 1393(0), 1443(8m1), 1675(3), 2720(1), 2870(¢ 
2899(2), 2931(5m), 2972(5), 3054(0). i 

V3 wactor cieKTpa culeyeT OTMETHTb YACTOTY BaJIeCHTHOTO KOWIeOaHuA rpy 
npr C=C 1675 cm7! nw ouenb caa6yto YacToTy rpynnbt C=H npx ABOMHOM CBA; 
3054 cm7!. [lepesrepudbukauua acupa (111) stun0Bbimm cnupToM mpuBena K LM3T 
jlOBoMy acpHpy WuKsoreKcaHou-2-pocunoBok KucoTH (IV) co caexyroulmM 
KoHCTantamu: T. KHM. 119—121°/3,5 mm; d°} 1,1258; n> 1,4654; MR, nafizel 
57,06. 
Dbup wWuKoreKcaHouocuHOBOH KHCJIOTHI OKAasaJICH HHTePeCHbIM Coen 
HeHvemM. MouekyapHan pecbpakunsa ero Je@xKUT MexKLy 3HaveHHAMH, BbIUMCIE 
HbIMM Jia KeTOHHOM tbopmpt (IV) (57,06) u 9HombHOK copmpr (V) (58,11). J 

C XjOpHbIM %Kee30M B CHHPTOBOM pacTBOpe OH aeT HHTEHCHBHY!O PuON 
TOBO-KpaCHYIO OKPaCKY, XapaKTePHY!O [JIA SHOJIOB. 

Hasnune 9HOmn3alluu OblNO MOATBepxKAeHO THTPOBaHHeM Supa WuKNore 
canou-bocbuHOBOli KHCOTHI 6poMOM B IpucyTcTBuH B-HadToma no Maiepy (' 
TuTpopanue B ciupTOBoli cpeyze Jano 9% 9HOma. TuTpoBaHne B cpese reKcal 
Nano 60% 2HOMA. 

Takum o6pa3oM, Kak H B Cayyae Sc*UPOB WMKJOreKCaHOH-2-KapOOHOBOH Ku 
NOTH! U Apyrux $-HKapOOHWJIbHBIX COeAMHEHHH, B HEMOJAPHOM PacTBOpHTe. 
reKCaHe PaBHOBeCHe CHJIbHO CJ[BUraeTCA B CTOPOHY SHOJIbHOH CbopMpl (°). 

IIpupeleHHble JaHHbIe YKa3bIBalOT Ha HaJIMUHe KeTOSHOJIbHOH TayTOMepI 
y adupa WHKIOreKcaHOH-2-ocPuHOBOH KUCJIOTHI 

ol 9 Pe 
i; ve P (OCsHs)s <2 ( \_p (OCH; 
aS 


| i 
va 
(IV) (V) 


Hasmune TayToMepHH OblIO NOATBEPXKMeHO TakKe CNeKTPOCKONHYeCCKUMH 
MepeHHAMH. ' 

CnekTp KOMOWHaLLMOHHOrO paccesHUuA CBeTa AM9THNOBOrO acupa Wuksore 
CaHOH-2-hocHHOBOH KHCJOTHI COsepxKa CeLyroulMe uacToTp! (cm.~4): 242(1) 
272(1n), 337(2m1), 285(1n), 446(1), 479(2), 525(1), 602(3), 658(5), 707(2), 753( 
792(2), 824(3), 852(5), 900(0), 958(4), 986(0), 1025(3m), 1053(0), 1078( 
1101(3), 1119(2), 1135(2), 1180(4), 1225(1), 1246(1), 1282(2), 1356(2), 1396(: 
1422(6), 1451(7), 1631(7), 1662(0), 1711(3), 2720(2), 2767(0), 2867(5), 2900¢ 
2934(6m1), 2973(47). | 

Kak BuHO W3 TIpHBeyenHoro cneKTpa, uacrota 1711 cm7! yxKas3prBaerT ~ 
HaIM4ME KETOHHOM FpPynMbl, KOTOPad MOXKeT NPMHalexaTh KeTOHHOM op: 
(IV). Wnrencusuaa uacrota 1631 cm~* JomKHa ObiTh OTHECeHa K HAaNMUMIO rpy 
nNupoBku C=C, uTo yKasbiBaeT Ha MPHCyTCTBHe SHOMbHOL Popul (V). U3syyuer 
NOTOWEHHA B YJIbTpapHONeTOBOK OOMACTH CHeKTPa NOATBEPAMO BHIBOJI O E 
JIMUHA KeTOHHOH HM SHOJIbHOH (OpM AnsTHOBOrO supa WuKNOTeKcaHoH-2-che 
(PHHOBOH KHCJIOTHI, CeIaHHbIe Ha OCHOBAHHM XHMHUCCKHX JaHHBIX WH LaHHt 
CM€KTPOB KOMOMHAILHOHHOrO paccesAHUA CBeTA. 

Ha puc. | npnpegenbr y.-cb.-cmekTpbl norioweHna AusTHMOBOrO 3cH 
WMKAOTeKCAaHOH-2-PocpHHOBOH KUCJOTHI B BOAHOM pacTBope (kpuBas /), B ps 


* CnekTp uMeeT TemHbIi cou. YayywWHTb cheKTp NOBTOPHHIMH TleperoOHKaMH BelliecTBa 
Kon6e ApOysopa u B KlopeTe Mepex oTorpapupopannem He yAatoce. 
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pe MeTHJOBOrO CnupTa (KpHBas 2) u B U3800KTaHe (KpuBad 3). CneKTp norso- 
MA JMSTHNOBOTO Sdupa WnkOreKcaHou-2-pocuHOBOli KUCIOTLI UMeeT IBA 
cHMyMa Morsomlenua: 280 Mp, cooTBercTBYyIONWH norsjomenuio C=O rpynnpt 
OHHOK ¢opmpl (IV), u Makcumym ~220 mu. 

Jina MakcumMyma 280 MU uMeeT MecTO HeOoMbINOe CHHXKEHHE NOTIOWLeHUA B 
TEOope H300KTaHa. MosekyasApHEi Kosd@uunenT NormoujeHua B OOaCTH 


0 i 
260 0020 at £40 240 260 = 280 00 20 iO ae 


iS a ” 


4. Y.-$.-cnextppl nornomjenua yusTuno- 
supa wuKksoreKcaHou-2-ocpuHoBoli 
‘OTH! B pacTBope: J —B H2O C = 0,01446; 
BCH;0H C=0,01866; 3—s usooxtaHe 
C = 0,02310 


Puc. 2. Y.-c.-cilekTpbI MormowleHuad HOTH- 
Noporo 3upa WHkKsOrekcaHOoH-2-ocpuHo- 
BOH KHCJIOTbI B pacCTBOPe METHMOBOTO cCHup- 
ta: 1 —C = 0,01866; 2— tro xe + CH3ONa, 
G ell — 0,01671, CoH,ONa => 0,01653; 3 — 
To *e + CH3ONa, C,,,,=0,01656, 
CoH,0Na =9,08963 


B 


Q MU CHIbHO 3aBHCHT OT IIPHpOAbI PacTBOPHTesIA: HaMMeHbIUee 3HaueHHE 
rOJ4eTCA B BOJLHOM pactBope (lg K = 2,32), KoTOpoe NOBbIMaeTCA B PacTBO- 
eTHoBoro cnupta (lg K = 2,75) u cubHO BO3pPacTaeT B PacTBOPe H300K- 
aKkHM OOpa30M, HaOw0JaeTcA BUIMAHHE MOJAPHOCTH PaCTBOPHTeIA Ha MO- 
JAPHBIA KOS@PDPHUHEHT NOPIOWleHAA, aHaslOrH4HOe TOMY, KOTOPOe UMeer 
O B culyuae alleroyKcycuoro adupa (5) u Apyrux coequHeHHi, oOnagaiomlnx 
-9HOJIbBHOH TayTomepneli. 

a puc. 2 mpuBeeHb! y.-).-cnekTpbl NOrouleHHA Au2THMOBOTO scdupa 
OrekCaHOH-2-(hocuHOBOH KHCJIOTbI B PacTBOpe METHJIOBOTO CNupTa, cofep- 
ero MeTusIaT HaTpHA. B wenounoh cpeze B CleKTpe Au9THMOBOrO acupa 
orekcaHou-2-ocuHOBol KMCIOTH! NOABIAeTCA MAKCHMyM 250 MIL, CooT- 
TBYIOWWM OOpasoBaHHio SHOMAT-HOHOB (puc. 2, 1 u 2). 

aKCHMYM CJ/BUHYT 10 OTHOILICHHIO K MAKCHMYMY, COOTBETCTBYIOULEMY SHOJIb- 
tbopme (V), mpumepxo ua 30 mu.Iogo6xoro poga CaBur HaOmOfaeTCA B He- 
prix 1,3-quKero-mpow3BOAHbIX WuksorekcaHa (°). Kak BHAHO, BeIM4HHa 
MMYMA& 3@BMCHT OT KOHIeHTpalluu MeTHsaTa HaTpux. MHTepecno oTMeTuTb, 
B Calydae Lu3sTMIOBOrO Supa docoualleToHa, KaK HaMM ObIIO OTMeYeHO pa- 
B IPMCyTCTBUH MeTHNIaTa HAaTpuA HaOmOfaeTCA aHaJIOrMYHbIM MaKCHMyM 
olleHua (*). 

akuM OOpa30M, Ha mpuMepe AusTHOBorO supa WuksNoreKcaHoH-2-ocdu- 
fi KUCJIOTHI MOKa3aHa BO3MOXKHOCTb KETOSHOJIbHOH TayTOMepuH y 3pu- 
(octHHOBbIX KHCJOT, COepxKallUX B yrleBoAOPOMHOM PasukKae, CTOAILEM 
tbocdbope, B 8-noOxKeHHH KeTOHHY!O rpynily. 


IKcHNePHMeHTANbBHAA YACTH 


Mefictrpue TpusTuAmdocmuTa Ha aa’'-7, HO Pp O M Ik MK JI O- 
KcaHou. K 40 r zuOpomunxnorexcaHona (°) (rT. Kun. 123—126°/6 mm) 
KOMHaTHOH TemMepaType npHOaBsAICA NO KanIam TpustTumdochut (52 r.) 
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Buayae npoucxosuso cubHOe pasorpeBaHHve HW OTTOHAJICA OPOMMCTHIK STI 
Tlocenyrouee mpu6apseHue cocibuta He BbI3bIBaIO CHJIbHOrO PpasorpeBaH 
Tox Kone, Kou6a Harpepanacbh | uac mpu 150—155° nu | uac npn 185—19 
Ilpu warpesanun Bbiyensaca Opomuctpli stu. Beero BbieMIOCb 27,6 r Op 
muctoro aTuma (reopus 34 r). Ileperonxa u3 Kom6n1 ApOysoBa Jama cmenyt 
ue ppaxunu: 1. 48—100°/2,5 mm 9 r; 2. 100—160°/2,5 mm 14,9 r; 3. 160- 
179°/2,5 mm 31,8 r. 4 

Tlocnenyioujaa meperonka TperTbelt @pakunn c Lecdermatopom Buymepa Jad 
peiectso (16,7 r) co cekyioulMMH KOHCTaHTamM: T. Kun. 172,5—173°/2,5 Mi 


d?> 1,1885; ni} 1,4652; MRp ualineno 86,19, C\,4H,,0,P,F, Bprancneno 87,0 


Hatineno %: P 16,97 
Cy4H2g07P2. Batuucseno %: P 16,75 


Ilepeatepudpukanua upofxyKta c tT. Kun. 172,5—173°/2,oM 
K cnupropomy pacrsopy 9%THaTa HaTpHA, pHroToBmesHoro u3 0,3 
HaTpua, B 30 ma. a6c. cnupta, mpumuto 12,7 r mpofyKta c T. Kun. 172,5. 
173°. Kon6a, cuaOxKeHHan Jedmermatopom Buymepa, HarpeBaslacb Ha BOJAHC 
Oane 2 uaca. Mocue Helirpamsaluu eqaHoH yKcycHoH KucmoTOH (1 mu) u OTTO 
KM CIMpTa OCTaTOK Pa3roOHAJICA B BakyyMe. | 

Bolan nosyyennt dbpakuuu: 1. 66—76°/6,5 mm 4,9 r v2. 110—116°/3 | 
4, r. 

IIpu BropuuHow neperonke nepBok pakuuH Obl BbIeeH TpusTHIocP 
c T. Kun. 66—66,5°/2,5 mm; d2° 1,0733; ni? 1,4048. [pu meperonxe prop’ 
(bpakwuH OpWIO BbIZemeHO BelecTBO (3,5 Tr) CO CJIeRYIOULMMH KOHCTaHTaW 
7. Kun. 119—121°/3,5 mm; d2° 1,1258; n?? 1,4654; MRp uaiizeno 57,5 
Cyo9H,,0,P Bpruucaeno: Ketocdbopma 57.06; sHoumbHaa cpopma 58,11. 


Hatigeno %: P 13,20; 13,46 
CyoHy9O,.P. Buruucmeno %: P 13,24 


i 


Hayuno-ncceqoBaTebCKHH MHCTHTYT Iloctynust0 
um. A. M. Bytaeposa 5 VI 1959 
Ka3anHckoro rocyJapcTBeHHOrO yHMBepcuTeta 
um. B, VW. Yapsanospa-Jlenuna 
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HTorzages Akagemun nayrx CCCP 
1959. Tom 128, N 1 


_ XHMHA 


Yaeu-Koppecnonzent AH CCCP MI. 1. BYQHHKOB, C. Fr. TPECBATCKHMM 
vB. H. KYWWAKOBCKHA 


M3Y4EHHE SASOBBIX TIPEBPALIEHHM OKMCJIOB YPAHA 
B CPERE BOSAYXA 


Hactosiaa padora Opiia mpoBeqeHa B CBASH C MPOTHBOPeYMBLIMH CBexe- 
amu (7°) 0 pas02%KeHHH 3aKHCH-OKHCH ypaHa mpH HarpeBaHuH. 


| IKCNeEPUMEHTAAbBHAA 4WacTh 


mS Onpeheteuue TEMnepaty pH pasiomKenua  3.a- 
4CUOKHUCH ypaHaBcpefe BOS YxXa. Onpenenenne Temnepa- 
Obl PasJIOXKeHUA 3AKNCH-OKHCH ypaHa Ha BO3AYyXe MbI IPOBOAUI WyTeM Henpe- 
(BHOTO BSBeLUMBaHHA €€ B Bue TAOMETOK UJIM MOPOUIKa B Mpolecce HarpeBaHua 
KOMHATHOH Temnepatyppl Zo 1600—1900°. Harpespanue oxucsos no 1600— 
00° HaMH OCYLIECTBJIAIOCb B MJIATHHOBbIX THIIAX, a JO Ooslee BLICOKHX TeM- 
patyp B THIVIAX HS OKMCH Oepusmiua.Temnepatypy u3Mepsnu miaTHHO— 
aTHHOPOAMeBOH TepMonapoH u ONTHYeCKUM NMPOMETPOM C uCYesarONIel HUTbIO. 
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Puc. 1. Kpuspie usmeHexust seca UsOs mpu Harperanuu 4 

OXIa2KeHHH ee B KpHnToMoBoH meuw: J — onpiT Ne 4 B or- 

KPbITOM MwIaTHHOBOM THrae; 2— onbir Ne 6 B [saKpbITOM 
TIaTHHOBOM THe 


IA HArpeBanusd OOPaslOB UCHOMb3OBaIIM CHJIMTOBY!0 Neb, KPHMTOJOBYIO Neb 
iM meub Tuna Tammana. B noceqHeM cly4ae JI Cco3aHuA BOSYWIHOM Cpesbl 
neub Obiwia BCTaBeHa TpyOa M3 OKUCH OepHINA, a MexKLy yroubHou TpyOolt 
HYTPeHHHIi Juamerp 60 MM) u TpyOoli us oKucH OepniuA (BHYTPeHHUH AMa- 
tp 34 mm) mponyckanu aprox. Jina HenpepbIBHOrO BSBeLIMBaHuA OOpaslloB 
MOMIb3OBaIM AHAIMTHYeCKHE BeCbI, YYBCTBUTCJIbHOCTb KOTOPbIX BCJIEJICTBHE 
TOKOB rasa B neu Opa paBHa 0,0005 — 0,001 r. TounocTb B3BelIMBaHuA 
eHuBaetca Hamu paBHolt +-0,001 r. Hapecxy o6nruHo Opanu paBHolt 6—8 r. 
AKCUMAJIbHas MOTePA Beca 3a CUET OTUCMeCHHA KUCMOPOAa AIA TaKUX HABeCOK 
ctapisaer 0,2—0,3 ru OOHapyxKuBaetca Cc JoctaTounol TouHocrTbio. ITpozos- 
ATCJIbBHOCTb OMbITOB BO BCeX CIydanxX Oplwia MpHOM3HTebHO OAMHAKOBOH 4H 
BHaAnacb 8 uac. Ha puc. | u 2 npuBeyeHbl KPHBbIe M3MeCHCHHA BeCa 3aKMCH- 

HCH ypaHa IIpH HarpeBaHHH HM OXaxKDeHHH B Cpelle BosAyxa. 
IIpu narpepanuu 3akucn-oxucu ypana Jo 1400° B cuuToBo neu ObIVIH 
IYYeHbI KPHBbIe, MOAOOHHIe KpHBEIM puc. |, a NpH HarpeBaHHH B new THMA 
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) 

“a 

Tammana 2) 1800° — nogo6npie KpuBeim puc. 2. [lofqoOue KpuBbIxX, MOy4eHHb 

C HCNOJIb30BaHHeM Pa3JIMYHbIX BUZOB MeyeH, NOSBOMAeT CeMaTb BbIBOA O TO) 
uTO COCTaB ra30B B NeYax BO BCexX cMyyaAXx Obit OsM30K K COCTaBy BO3Lyxa. 

Kak caeqyer 43 KpuBbix puc. | u 2, mpu 1500° HaunHaeTCA MHTeCHCHBH( 

pa3gioxKeHHe OKUCa ypaHa, M OOpasylollaaca mpu 9TOM dasa CHOBa Morviomla' 

KMCIOpOl HHKe STOH TeMnepaT 

% 200 400 600 600 100 200 400 600% 4. OnnaKo Bec OOpasiia HUKOT}| 

; ne BOsBpalliaica K NMepBoHayall! 


-10 HOMY 3Ha¥eHHIO, TO YyKa3bIBa 
: \ Ha JleTyueCTb OKHCIOB ypaH 
“20 lo JleryuecTb 3aMeTHa IPH HarpeB 

HHH 8aKHCH-oKucH ypana Jo 150 
0 MW COCTaBAeT B 9TOM Cayyae 0, 1- 


* 0,2%.TIpu narpepanun Jo 1600- 
1700° mery4ecTb CocTaBAAeT U3 3. 
7 GS RR ae aga " KpbiToro Turia 0,3%, a 43 OTKPI 

toro Turan 0,6—0,7%. Ipu u 


S 

8-y TpeBaHHH OKHCJIOB ypaHa BBID 
= 1700° meryuecTb 3HadHTeEJIbHO BO 
RH pactaeT HM yxe MpH HarpeBaHy 


no 1800° cocrapaaetT 3—4%, 
npu 1900—1950° o6paszey ucni 
PAeTCA NOUTH HAalleIO 3a KOPOTKE 
IIPOMeKYTOK BPeMeHH, PaBHb 
10—20 mun. IIpu pa3noxwKeny 
7—8 TY 3aKHCH-OKMCH ypaHa BE 
jeasetca oKoso0 200—250 cm? kr 
copoqa. OObemM THIVIA, HCMOW) 
3yeMOro B OMNbITaX, paBHsAICA 54 
Puc. 2. Kpueble w3menenua seca U30g mpu ee 7 cm’. [lostomy MO2KHO MpeANos 
HarpeBaHHH UH OXJIaxKeCHHH B KPHNTOJOBOU meuH: KHTb, UTO BbIAeCJIAIOULMHCH nip 


J — onpit Ne 2 B 3aKpbITOM MaTHHOBOM Turse; 2— JMCCOMMaLMH KUCOpoL yHOCHT 
onbit Ne 5B OTKPBITOM MaTHHOBOM Ture; 3 — COCCI iolTir eo me np! 


onnit Ne 13 B OTKpBITOM THIvIe M3 OKMCH GepHamHA 
BOAMT K TOBbIMIeCHHIO Napa 


HOrO AaBJICHHA KUHCIIOPOAa, BeEIMUYHHA KOTOPOFO B TMpolkecce Pa3sJIOMKeHHA CTP 
MUTCA K | aTM. 

2,.O0npeRenteHue Paszs0Boro cocTaBa npoAyktTo 
MuccoOunHaANHUN 3AKHYCH-OKUCH ypaua. CyfuTb Cc MocTaTOUHO 
TOUHOCTHIO O CTeEMeCHH BOCCTAHOBJICHHA 3AKHCH-OKH- 3 
CMH ypaHa 10 KPHBbIM H3MeHEHHA Beca He MpeCTaB- 
JIACTCA BO3MO2KHBIM BCJICNCTBHe YJIETYYMBaHHA He 
TObKO KHCOposa, HO HM CaMUX OKHCIOB ypaHa. 
Tlostomy Aa ompeyenenua cbasoBoro cocTaBa pH 
Pa3JIMUHbIX TeMNepaTypax MCNOTb30BaIH 3aKaJeH- 
HbIe OOpasiipl. OOpasiipl HarpeBawH Kak ykKa3aHO 


BBIIMe, a 3akaiKy MpoBodusM WyTem cOpacpiBanusa {63 2a 
oOpaslloB BMecTe Cc THTIeEM B BOY CO Jb/oM. Pa3o- Omnouenue Q ——= 


BbIi COCTaB 3aKaJICHHIX OOpa3slloB OMpekeisH ny- 
TeM CHATHA MOPOWKOBLIX pPeHTTeHorpamm Ha K,- 
MeHOM H3J1y4eHHH B KaMepax JMamMeTpoM 85 mM. 
OrHoulenne O : U paccuutpiBanu no mpuBecy 3aKa- 
JICHHBIX OOPaslloB noce MpOKaMBaHHA UX Ha BOSLyxe npu 700—800° B TeueH 
l-ro uaca. Ip stom cunTam, uTO MpoxyKToM oKuceHuA ABAeTcA U,Os ct 
XHOMETPHYeCKoro cocTaBa. PesybTaTb! NPHBEEHHBIX HCCeLOBaHHi MpHBeer 
B Ta6n. 1. 

13 pesybTaToB onmMcaHubix 2 cepuli OMbITOB MO2KHO 3aKJIOUNTb, 4TO Ty 
HarpeBaHWH B Cpele BO3SyXa 3aKMCb-OKHCh ypaHa HaUWHaeT 3aMeTHO TepsA 
KHCNOpoy ye npn 900°, ofHaKo Jo 1450° komu4ecTBO KHCIOpPOsa B OKUCIe B 
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Puce. 3. 3aBucumocTb MepHo, 
peuteTkH U,Qg oT coxep2KaHl 
Kucsopoya 


Ta6auna 1 
PesyubTaTbI HCCeAOBaHHA 3aKaNeHHBIX OOpasloB 


YcOBUA TepMHY. OOpaboTKH PesyibrTaTbl peHTreHo- 


rpaduy. ananusa 
KOR Koneynpit 
pet BpeMA 
onuceT | Cpena uan | T-pa |_ BB YEO MA bs tie peuterki IIpHcyTCTBY10- 
THO neun °C | A€pxK- OP ea Geen anes ule casei 
kX 
JO2 | Baxyym 10-2} 2000 | 60 B neu UOd2,6 ey |! WO}: 
Us0g Bos zyx 800 | 300 Te «xe TJOs, 667 a-U3O0s 
To xe} Kpunron. Saka 
meub |-4400 | 60 B BOY UO, UOz,¢6-ba3a* 
To xe To xe 1450 | 180 Te xe an Ones 
To »#*e To xe 1500 | 20 Te xe 25482 5,428 |Us,09+UOa,6 
To xe To xe 45950 40 Te »#e U0sz,26 50,428 U,O9 
To xe To xe 1600 | 22 Te «e UOs.,241 59,4307 | U,Og 
To xe To xe A OOM 20 Te xe 23287 5,429 U,O¢ 
To xe To »#*e 1850 | 300 Te xe 29237 5,432 U4Oo 
To xe] Ileub Tam- 
MaHa C TPpy- 
6oH uz BeO} 1400 60 Te xe UOs, 635 
1 |To xe To xe 1550 | 60 Te xe UO2, 388 59,4272 | UOn,¢-tbasa 
2922 
2 |To xwe| IInapnex. | 2700 Te xe IIo Boceta- | 5,437 |U,O9+UOa,6 
B 3J1CKTD. HOBJICHHIO: NP ORES 
lyre na O2,217 oh 
) Bo3ayxe 
i enna 
*TIpumenaetca TepMuHonorua XexcrTpa_v 3ureaa (2). 


cooTBercTByeT cpopmye UOs,«3. PentrehorpamMa okKucyla TaKoro cocTaBa 
wuaeTcd OT peHTreHOrpaMMbl, NomyyeHHoH c UsOs. Pacu ernapamerpos pe- 
KH UO,,g3 KAK OPTOpoMOuYeCcKON (hasul, 
T culelyollve BeIMUMHEI: a = 6,713 kX; 

B,09/ kX; c = 4,145 kX. Cootsert- 
yyroulve nepvosn Aaa UsOs no HalunM 
‘yeTaM paBHbl: a = 6,714 kX; e@ = 3,966 
;c = 4,161 kX. Tounocth onpefenenua 
)AMETPOB pellleTKU cocTaBuAeT -+-0,002— 
),003 kX. Bo6pasue, 3axaneHHomc 1500°, 
iTreHorpadbuyecKH OOHAPyXUBAIOTCA TBE 
spt: _UsOvo nu, m0-BuquMomy, UOs,6-ha3a. 
Mu Ooslee BLICOKMX TeMMepaTypax BIVIOTb 
TEMMepaTYPbI MWaBJICHHA B PaBHOBeCHu 
UCMOPOOM Mp aTMocdepHoM aBJIeHHH 
comutca UsOo. I]puuem c nosbiliieHHem 
imepaTypbl cofepxKanue KucTOposa B 
M OKHCJI€ YMeHbIlaeTCA, TO, B CBOIO 
peb, BbISbIBaeT yBeHUeHHe MepHowa 
leTKH (cM. puc. 3). 


Yds 
NN 
Omde/bh. 2ekca- 
COHAN. GPASQA 


[lomyueHHble pe3yJIbTaTbI NO3BOMIH gy 
{ JONOJIHHTb BbICOKOTeMMepaTyPHY!0 : 
ZU 
o 
_ 4, J[marpamma cocTtosuua cuctembt U — O. sp 
(2 ioe i a=, 
(2), 6— apTopbl ZaHHol pa6oTH, 6 —() 0 20 22 2 26 00 W 


UmAouweHnue 0:U 


acTb JMarpaMMbl cocTrosHusa cuctemp! U}—O, nocrpoenuyi0 AxkepMaxom (?) 
pesybTaTaM UCCMeEIOBAHHA Pa3/IHYHEIX aBTOpoB (cm. puc. 4). 
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; 
a 

Cornacno Axkepmany (2), mexyy UOz u U,O, cyuiectByer 2ByxdasHaa | 
jlacTb Jo 1100°, ofHako Tpensomg (°) BbICoKOTeMNepaTyPHbIM PeHTrenorpat 
YeCKHM aHasH30M OOHapyxXu, 4TO BbIIe 900° yKa3aHHBIe OKHCJIbI OOpasy 
HeMPePpbIBHBIH pA, TBEPAbIX pacTBOpoB. CorsacHo HalUHM aHHEIM, oOpa3itpl coc 
BOB UOs,o9s, UO2,14 HW UOsg,9g, O602%K2KeHHbIE B BakyyMHOM (107+ mm pr. ¢ 
meu c yrouibHolt Tpy6ot mpu 1050,1100 u 1600°,cooTBeTcTBeHHO, OKa3aJIHCb JB’ 
(ba3sHbIMu HM cocToalH u3 UOe u COs. OjHaKo oOHapyxKeHHbIe Hamu jBe che 
MOrIM OOpasoBaTbcd pu pacnaye TBepforo pacTBopa BCeACTBHe HeOcTaT 
HOH CKOPOCTH OXJaKJeHHA. g' 


Ilocrynuso 
2 VI 19598 
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Horaage Akagemun nayr CCCP 
1959. Tom 128, Ni 1 


XHMH fl 
HM. ®. JIYHEHKO u M. KHPHJIOB 
POCPOPUJIMNPOBAHHBIE: XJIOPBAHUJIKETOHbI 


HOJIYYEHHE ®OCHOPHJIMPOBAHHBIX XJIOPBHHHJIKETOHOB 
W3 BUHVWJIAWETATA HM H30NPONEHWJIAWETATA 


(ITpedcmaeaeno akademuxom A. H. Hecmeanoetim 24 IV 1959) 


| B HacTOAleH cTaTbe u3laraloTCA pe3yJIbTaTbl H3YYeHHOH Hamu peaKIuH 
THXJIOpuCcTorO docdopa c npocTeliwuMu 2HOalleraraMH — BUHMalleTaTomM 
“M30NpOneHHJalleTaTOM; C NOMOLIbIO STON serkO HAyuleH peakUMH HaMM CHH- 
Sas TepBble MpeACTaBUTeIM HOBOFO KJlacca PoctopopraHuyeckux CcoelH- 
sau — dochopuiupoBanuble B-XJIOPBUHHJIKETOHHI. 

_ BsanmofekctBue usonponenusalleTaTa C NATHXJIOPHCTHIM PbochopoM MOx*KeT 
Tb MpeACTaBseHO CJlexyIOWluM OOpasom: 


PCI, 

'CH3C = CH2'+ PCP; > CHsCCICH2PCly ——> CHsCCleCH2PClq + CH: COCI + POCIs. 
| | 

OCOCH3 OCOCHs 


Ha 9ToH cTaquu peaklMaA He OcTaHaBNBaeTcaA. BrienMBuMlca XJIOpHCcTHIi 
eTH Twiaqko allerumupyer cdocdhopoprannyueckoe coesquHeHue. 


_ CHsCCleCHei PCl, —- CH;,CCCl] —_CHsCCl,CH (COCHs) PCl, + HCl 


licTBueM cepHuctToro ra3a PCl,-rpynna nepepoxumacb B POCI,-rpynny. Bpt- 
JIMTb XJIOPaHrHApuy a-alleTu-f ,B-luxiopnponus-PpocPuHOBOH KUCJOTHI He 
ajlocb, TaK KaK OH MaJIO YCTOHUMB WM YaCTHYHO yxKe NPN NpOBeeHHH peaKUHU 
NOJIHOCTbIO IPH NeperOHKe B BaKYYME OTULENMIAeT XJOPHCTHIN BOAOPOT, WaBaa 
OpaHTHApHA a-alleru-3-xsopnponeHusdocpuxHOBoh KUCJIOTHI. 


—H 
CH 3CCl2.CH (COCHs3) POCle wit CHsC = CPOCle. 
a och, . 

HakO XJlOpaHrMapuyA a-alleTua-$,8-quxNOpsTHMPOCPHHOBOH KUHCJIOTHI, Mm0- 
YeHHbIM pH peakWWH NATHXNOpucToro dochopa Cc BUHMalleTaTOM, BMOJIHE 
TOHYMB HM MPH meperoHKe He OTIWeNIAeT XOPHCTHIH BOOpoA. B onucaHHbIx 
MM yCJIOBHAX MpOBeeHHA PeaKUMH BbIXO XMOPAaHruApusa G-alleTu-B ,b-TH- 
opsTundocuxOBoli KUCOTHI ZOXozUT Jo 85—90%, a BEIXoA XNOpanrugzpuya 
allerusi-8-xsiopnponenusdocunonoh KucsoTE cocrapaset 70%. 
Tlpupeyennpre ypaBHeHHA peakIMi MOKaSbIBaIOT, YTO Ha KarKJIbIM MOVJIb 
OjlalletaTa clelyer OpaTb Ba MOA NATHXMOpUucToro docdopa, U3 KOTOPbIXx 
WH MOJIb UeT Ha MPHCOeAMHeHHE MO KPaTHOM CBA38H SHOMAleTaTa, a BTOpOH 
Jib Ha 3aMeHYy alleTOKcurpynnbl Ha XJIOp MH Ha OOpasoBaHHe XNOpPHCTOrO alle- 
a. JielicTBHTeIbHO, €CJIM MPOBOAUTb peakWHio, OepaA Uus0TIponeHuJalleTat 
NATHXJIOPUCTHIM (octop B OTHOMIEHHH MOJIb Ha MOJIb, BHIXO] PocPopHMpOBaH- 
TO B-xOPBHHUAKeTOHA He mpeBbaet 40% .[]pu BBeqeuuu B peakIHIO JBOH- 
rO MOJIAPHOTO KOIMUeCTBa WATUXMOpUcTOrO cocopa BbIXOA docopopra- 
[4eCKOFO COCMMHEHHA PesKO YBemMUMBaeTCA.CHHTeSMpOBAaHHble XMOPaHrHAPHAbl 
LIYHBIM OOPa3OM C TIOMOMIbIO CHUpTa HM NupuAMHA MepeBosuMch B stpupsl PpocPpu- 
BEIX KUCJIOT. CuleyeT yKa3aTb, YTO MpMMeHeHHe Takoro MeTOga 9TepHuKa- 
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UHH K XsOpaHrH~pusy a-allerui-8,8-uxNopsTHMPocpuHOBOH KHCJOTbI Mp 
BeIO K YaCTHYHOMY OTIeMeHHIO XJIOPHCTOrO BOAOpOAa WH He NO3SBOJIMJO BbI 
JIMTb YnCTOe CoeqHHeHHe. AHAIMTHYeCCKH YACTOe COeMHHEHHE Obl NMOMyYeHO np 
mpoBeyeHnu sTepudukaluH B OTCYTCTBHe OCHOBAHHA. IIpu feicTBuu TPHSTHI: 
aMuHa Ha 9up a-alerus-8,8-2uxmopsTuNdocpuHOBOK KUCJOTHI MpOucxoM 
oTujenieHHe xsopucroro Bofopofa u c 88%-M BbIxofoM oOpasyetca scp 
¢-alleTHJI-B-XJIOPBHHHIPOCPHHOBOH KHCJIOTHI. 

Tlonyuenupie HoBble TunbI cboctbopopraHuyeckux coeluHeHUH OyAyT HaMs 
HCMOJIb30BaHbI AVIA Pa3IMYHbIX CHHTe30B, CBOMCTBEHHBIX $-XJIOPBAHHJIKeTOHaM 


HW mpexkye Bcero Wid nomyyeHud PocoOpHAMPOBAaHHbIX FeTePOMMKIMYCCKUX CO: 


is 


CIMHEHHH MUpa30JIbHOrO, H30KCa30/IbHOrO H MMPHAMHOBOTO PAOB. , 


IKCNePHMECHTAALBHAA WACTH 


Tlomyuenne xno0panrugpuga a-anetua-8,B-qux 10p 
sTHAdocHmuHOBOH KucaOTH. K cycnensun 125 r (0,6 r-monm 
maTuxsopucroro docdopa B 150 Ms YeTEIpexxsopucToro yrmepola npHyOaBmAtw 
B TeyeHve 45 MMH. pH NepememmmBannu 29,5 r (0,3 r-mowia) CBexKerneperHaHHore 
BUHMallerata, MoJepxKuBaA TemMepaTypy peakIMOHHOK cmecu 15—17°. Tle 
peMelIMBaHHe MpoRomKaIoT ewe 2 uac., NOCTeMeHHO MOBbILMAaA TemMepaTypy 
6ann Jo 40°. 3arem npomycKatwoT cepHucThii ra3 (npH OxmaxKJeHHHu BOOK} 
WO MOMHOTO pacTBOpeHHA OCALKAa, OTTOHAIOT B BakyyMe pH 30—35° pacTBOx 
PHTeIb, XJIOPHCTHH THOHU HM XsOpoKuCcb docdopa. OctTaToK meperoHstot 
B Bakyyme. 

Tlonyyeno 66 r (85% Teopuu) xmopaHruypuya a-alleTn-8 ,B-TuxOpsTHs, 
cbocunoBolt KucnoTHI; T. Kun. 94—95°/2 mm; nf 1,5100; d*?Z 1,5464; MRp 49,88; 
BbIu. 48,47. [ 


Haiimeno %: C 18,44, 18,48; H 2,41, 2,07; P 12,04, 11,75; Cl 54,86, 55,08 
C,HsO02ClaP. Brrancneno %: C 18,63; iat 96% PHi2023 Cl 54,86 | 


HTonyyeHue AuSTHNOBOrTO 2HupPa G-anweTua- 8, oe 
MuUxXnmopaTtTHuamdochduHoBpok KucanoTH. 1. B oTCYTCTBHE 
ocHoBaHHUA. K pacrBopy 51,6 (0,2 r-Moma) cBexeneperHaHHOrO xs0p- 
aHrupuga a-alleTus-3,8-quxnopstumocpunoBol KucnoTEt B 150 ma adupa 
IpHOaBaroT B TeveHHe 1/, 4aca mpH NepemerliuBaHuu 18,4 r (0,4 r-momsa) ac. 
STMOBOrO CiupTa, pasOaBeHHOoro 25 ma actupa. SaTem HarpeBatoT 2 Yac. Ha 
BOJAHOK Gane npu 25—30°, npofypatoT B TeyeHue | 4ac. BOSAYX HM MeperoHsAioT 
B BaKyyMe. : 

Tlonyuexo 34,7 r (62,5 % Teopun) AuasTHNOBOrO Supa a-alleTu-8,8-nuxn0p- 
sTumocpuHoBolt KucuoTsI. T.Kun. 111—112°/2 mm, nf 1,4620 dj? 1,2465, MRp 
Gllt-* Bard. - 59.75; 


Hafineno %: C 34,52; 34,87; H 5,65; 5,71; P 14,66; 41,24. Cl 25,44; 25,37 
CgHy5O0,Cl2P.| Brruncueno %; C 34,67; H 5,46; P Mies: Cl 25,59 


2.BaopucytTcTBuu nupH Au na. K pactsopy 81,7 r (0,317 r-moaa) 
xslopaHrusApuza B 200 Ma cepHoro supa mpHOapiaioT MO KanuaM CMeCb 
29,5 r (0,634 r-Moma) a6c. stHm0Boro cnupta u 50 r (0,634 r-mona) nupuquHa 
Mp MepeMelwiMBaHHu MW OXNaxkKZeHuH Jo —d—10°. Ha cuexywului ZeHb cou 
OTCACHIBaIOT, IIPOMBIBaIOT S(PHPOM, OTTOHAIOT PACTBOPHTEJb HW OCTATOK MeperousA- 
OT B Bakyyme. IlomyyeHo 45,6 r (52% Teopuu) AusTHNOBOrO acdupa a-aleTus- 
8,B-quxsopsTudocpuHoBol KucmOTEI c T. Kum. 111—112°/2 mm. Jlamxe nocae 
RBYX — Tpex [eperoHOK BelllecTBO cOepxKuUT HeOObUTyIO MpuMecb scbupa 
a-alleTHJI-8-XJIOPBHHHJIPOCHHOBOH KUCJIOTHI. 


HatizeHo % : C 35,72, 35, 99; H 5,87, 6,04; P 11,67, 411,06. 
Tlomyuenwve RuSTHAOBOrTO SHupa a-anetuan-8-xan0p- 


BUHHAPochHPUHOBOH KucAOTH. K pacrBopy 25,5 r (0,092 r-mona) 
WMSTHIOBOTO Scbupa a-alleTu-3,8-nuxnopsTundochunoBokh KucnoTE! B 100 Ma 
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30a npHOaBsiot 9,3 r (0,092 r-Moma) TpHoTHaMMHa HM Harpe BalOT C OO 
HIM XOJIOMMJIbHHKOM B TeyeHHe 2 4yacoB. OO6pas0BaBIllylocA COuJIb OTCa- 
BalOT H MPOMbIBalOT OeH3OJIOM; OeH30JIbHBIM paCTBOpP MpOMbIBaIOT OHH 
3 25—30 Mil KOHICHTPHPOBaHHOTO BOHOTO pacTBOpa CepHOKUCIOrO HaT- 
W CyllaT Hall CepHOKHCJIbIM MarHvem. Ilocule OTTOHKH pacTBOpUTeA OCTATOK 
eroHaAIoT B Bakyyme. Jlonyueno 19,45 r (88% Teopuu) AusTHNOBOrO atbupa 


INeTHJI-B-xOpBUHHIhocpunoBoli KucnoTH. T. Kun. 102—103°/2mm; nig 
645; d;° 1,1861; MRp 56,83; pra. 54,42, 


Hanrero: %:)C *39,49,.39. 89) 516,09, 6,23 P" 13,20, 12.65; Ch44, 70.44.58 
wO,CIP. BrrancieHo %: C 39,93; H 5,86; PeADE STs C1 14,73 


Tlonyu¥eHue X20pPpaHruapugaa-aneTua-8-xn0 pnpo- 
HHA MocMP@UHOBOKH KucaoTH. K cycnen3uu 83,2 r (0,4 r-moms) 
uxsopuctoro docdopa B 100 ma CCl, npnOapaator no KansaM mpm me- 
eliuBaHuu 20 r (0,2 r-Mosia) CBexKemeperHaHHOrO H30NponeHusaterata. Ilepe- 
WBaHve NpofoumKaIoT eule 4/, YaCa, NOCTeMeHHO MOBbIMIAA TemMepaTypy OaHu 
70—75°. Ha cnenyroumit ReHb mpomyckatloT CepHUcTHI ra3 (Npu OxXmaKTennH 
ol) HO MOMHOTO pacTBOpeHHA OCaKa. 3aTeM OTTOHAIOT PaCTBOPHTeIb, XJIO- 
TIM THOHUI H XJOpOKHCb cbocdopa B BakyyMme mpu 30—35°; ocraToK mepe- 
4AIOT pH 5 MM OcTaTOUHOrO JaBeHuaA. Tlocne HeOombuoro npesroua (8—4 r) 
ee aior XJOpaHrHusApus a-aleTus-B-xOpmponeHuA@ocpuHOBOK  KMCJIOTH; 
kun. 120—127°/SuM. Buixoy 33 r Pia ep hee), IIpu nopropHok meperouKe Be- 
cTBO Kumeo npn 112—113°/1,5 mM, n$ 1,5233; d3° 1,4413; MRp 49,94; per. 
fe. 

| Hatineno %: € 25,30; 25,145 2365, 2,645 P)13)02)13522. Cl 45,48; 45543 
TOzClsP. Buuncteno %: C 25,50; IBL Boye Pa3a6: Cl 45,18 


Toayuenne U2-7 Ui 0.8.0 0-9 OU Pa | Oe aie a Hie see 
fopmponenuadhochunoson KUCAOTH. K pacrsopy 80 r 
4 r-mMoa) cBexKeneperHaHHOrO xXJlOopaHTuypusa a-alleTun-$-xsopnpone- 

mpocuHOBOH KucOTH B 200 Ma cepHoro adupa mpHOaBaaioT nO kKanasam 
OXlaxKIeHHH MW WepeMelIMBaHHU CMeCb 55,7 r (0,68 r-Mosa) nupHauHa u 32 Lr 

8 r-mMoa) a6c. 3THIOBOTO cnupTa. OOpasoBaBLTyIOCA COJIb OTCACHIBAIOT, 

MbIBaIOT 3PUPOM, BPP OTTOHAIOT M OCTATOK MNeperoHsaoT B Bakyyme. Ilo- 

eHo 60,4 r (75% oT Teopuu) AuaTHNOBOrO S:upa a-alleTU-$-xOpnponenu- 

Q@uHopow KucNoTH; T. Kum. 114—115°/1 mm, nie 1,4710; a0 11726; 


p 60,70; Bra. 59,04. 
Hatigeno %: C 42,46; 42,50; H 6,61, 6,56; P 12,06; 11,69; Cl 13,98; 13,89 


1ygOaClP. Brruucneno %: C 42,44; Fa Gr3o: Pe2eAlGs Ciisr92 
MockoscKult rocyfapcTBeHHbIi yHHBepCHTeT Tlocrynuso 
um, M, B. Jlomonocopa 22 IV 1959 
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Jlorazaye AkagemMuu wayr CCCP 
195% Tom 128, No 1 


A. A. MEHbKOB, JI. H. KOMHCCAPOBA, 10. fi. CHMAHOB 
Mw akagemuk Buxt. WH. CMU bIH 


O CEJIEHARE UW TEJIJIYPHAE CKAHAUS 


CeneHHIbl H TeTYPHAbI PEAKOZeMEJIbHbIX SJIEMCHTOB MpeACTaBJIAIOT WHTepe 
B KaueCTBe NOJYNPOBOAHHKOBHIX MaTepuHaoB. B muTepaType OMMCaHbI HEKOTOPH 
CBOHCTBa CeIeHHJOB TPeXBaJICHTHbIX JIGHTaHOMOB HM CKaHAMA, MOJLY4eHHBI 
43 Oe3BOHHIX xopumoB (1). JTaHHEIe O KPHCTaIIMYeCKOH CTpyKType cemeHuyo 
9TUX BJIEMEHTOB OTCYTCTBYIOT. TesIYPUAbI H3BCCTHHI JIMWb VIA JByYXBaJIeHTHBl 
lepuad, espomua, camapua u uttrepOusa (?,°,*). TeamypHabl TpexBaJleHTHBIX rg 
KOSCMCJIDHBIX 3JIEMeHTOB B JIMTepaType He OMMCAaHbI. 

CeneHuy, uM TeWIypuy, cKaHuaA Opin CHHT€3MPOBaHbI HAMM 43 93J1€MCHTOE 
Meraqimueckuli cKaHiuii nomyueH KaJbluiirepMuuecKuM BOCCTAHOBJeHHe 
6e3BOMHOTO XJOpusa CKaHuA, CHHTe€3 KOTOPOTO MPOBOAMJICA MYTeM XJOPF 
POBaHHA CICKTPaJIbHO-4MCTOH OKMCH CKaH/MA C yrvleM pH 1000° (°). Ye 
3aHHad OKHCbh CKaHIMA COosepxKasa MeHee 0,005% mpumecet. Jlaa ee nomyyeHH 
HCHOJIb3OBaIHCb METOL pOWaHHYAHOM DKCTPAakilMH UH OCaKeHNe OKCasaTa CKak 
mus (°). CeneH MapKu «Ia BbINpAMUTeeH», wucTOTHI >99,99%, Jono HUTe bE 
He ouullancd. Tenmyp BbicokoH creneuu uncToTHl, >99,99%, nomyuyasca ¥ 
TEXHMYeCKOTO Tesypa, cozepxkamero ~5% mpumecelt cemeHa, Mel, CBHHU 
HW %Kee3a. Oryemenve ceseHa OCYIIeCTBIAIOCb JIBYKPaTHbIM Mepeocaxkenne 
JBYOKHCH Telypa, TO CHMKANO ero cosepxKaHHe c 0.5% Zo <0,0002% (* 


Ta6Ouniae 


PentrenorpaduyeckuH aHamu3 cejleHiga ckaHqua | 


d, KX d, KX 

: a fo dt q ae et | 2 

Ne |Mureu hkl Hain, Ne Muten hkl Hatt) 

JIMHWH | CHBH. * pac- KX JIMHHU| CHBH. m pac- Ka 
Hanyeo |: eaaa. HAMAS cuts 


333-4511 |1,040 |1,040 |5,40, 
440  |0,9552|0,9557| 5, 40) 
531 |0,914110,9137| 5,40 

600-+442 |0, 9008/0; 9008] 5,40 
620 |0,8555|0,8546| 5,44 
533 |0,8249|0,8244| 5.40 
622 |0,814510,8149| 5 40 


441 |3,118/3,121| 5,400 10 
200 |2,701|2,702| 5,404 11 
220 |1,910)1,9141| 5,401 12 
311 |41,629|1,630| 5,400 13 
222 |1,560/4,560| 5,405 || 14 
400 |1,352/4,351| 5,408 || 45 
331 |1,24011,240| 5,405 16 
420 |1,209|1,209} 5,405 
422, |1,10411,104| 5,405 


oOrFocnnNmNwh 


OOUNMSPUPWNeE 
Ooh WY ooo ots 


Acy =9,405--0,005 x: 


OT TAXKEJIbIX METAJJIOB TEP OTACMAICA MOC CFO BOCCTAHOBJICHHA C€PHHCTEL 
ra30M BO3TOHKOM B BbICOKOM BakyyMe (1074— 107° mm pr. cr.) mp 400° (8 

Jina cuHTesa cesleHula H TeWIypHya CKaHMA HaBeCKH CKAaHIMA u CeNeE 
(Tremlypa) nopsqka 3—5 r, B3BellleHHbIe c TOUHOCTHIO Jo 0,0001 r B aTomHO 
OTHOWeHHH 2:3, TIaTebHO MePeMelIMBAIMCh WH MOMEellaIMch B KBapleBb 
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OTOBKH JIA ammysI OObeMoM ~10 Ma, KOTOpble 3aTeEM OTKAUMBAaIHCh Zo 10-*— 
‘> MM pT. CT. H 3anaMBaiucb. AmiyJIbl CO CMeCbIO TeWIypa HM CKaHMA Harpe- 
WCb B 9eKTpHYecKol neu 3 yac. mp 400°, nocae Yero 3a 5 4ac. TemnepaTy- 
MOBbIWAIAch YO 500° u 3a nocexyroujuve 4 uac. Wo 1000°. [Ip cuutese cese- 
la CKAaHJMA TeMMepaTypHbIM PpexKHM HECKOJIbKO H3MeHAJICA. CHauasla CMeCb 
jepxkuBalacb mpH 300° B TeseHve 3 uac., 3aTem 3a 5 uac. TemMepaTypa n0- 
manach Zo 500°, Hakone, 1000° nocruranacb 3a 5 yac. Tipu 1000° xanpkore- 
bl CKAaHUA OTKUTAIMCh B TeYeHHe 6 Yac. 


Taodauma 2 
Pentrenorpadwuecknlt aHamM3 Telypyma cKaHgqua 


d, KX d, KX 

2 |WuTeu- rp eee Fae UA id Ne |Wuten E a , 

HH | CHBH. kL natin. oO ax aa CHBH hkl Halin. ea ns 

il To 3,080 — _ 19 4 422 1,184 |1,185 | 5,804 
2, 3 Ble We Bo) hase) Secchi) 16 4 | 333-514 |1,4117 |1,117 | 5,805 

3 5 ZOOM 2 I09 2 902 on ols 17 2 440 LOZ MeOZ i alkorole 
4 Te - 2,613) — — 18 5 o3t 0, 9813/0, 9813] 5,805 
lo IP Xe 2,347) — — 19 5 600-++-442 |0, 9677/0, 9675] 5,806 
| 6 dl (333)s| 2,230} — — 20 3) 620 0,9177\0, 9179] 5,803 
7 3 220 | 2,056) 2,053} 5,813 21 2 Dae) 0 ,8849]0 , 8853] 5,802 
Be | 2/. | (620)/1,835| — cbt 22 4 622 |0,875410,8752| 5,806 
a) 4 SAE Ay PaO. FOO Po. 805 23 3 (1262). |0,8592| — — 
i10) 4 222) AG76:|4 (BAGS 805 24 3 444 |), 8377/0 ,8379| 5,803 
14 4 (640)o) 1,612} — — 25 4 7141-1551 |0,8128/0, 8128] 5,805 
A2 2 400 | 4,454 |41,451; 5,805 26 4 640 |0,8048/0, 8050] 5,803 
13 3 Bole MA SoOl 4 sooldl| lo ee0d 27 4 642 0,7761)0,7757| 5,808 
be ee 420. |4,296|4,298) 5,794 
| 4)=5, 805-0, 005 xX 
— 
_ *Beposatuo, cayyalinad MpHMecb 


| CeneHul M TeypHy CKaHAuA MpesctTaRsAoT cool HenmaBAeHble KPUCTaJ- 
YeCKHe MOPOWIKH: NepBbIli KOPH4HEBO-PuoeTOBOrO, a BTOpo YepHOro WBeTA. 
oe X@JIbKOFeHHAbI Ob MCCIEOBaHbI PeHTrenorpaduyecku MO MeTO- 
7 NOpowka. CheMKH MPOMSBOAMIMCb Ha SJIeKTpOHHOH TpyOKe BCB c meaHbIM 
ofom 6e3 cbuspTpa. MHTeHcHBHOCTS JIMHMii ONeHUBaIaCcb BH3yaJIbHO 0 NATH- 
mbHO wKkane. IIpomep pextrenorpamm mpou3noqusca Ha KOMMapaTope 
TouHOCTbIO oTcYeTa 0,05 mM. Pesyabrarst pexTresorpatbwueckoro aHausa 
eNCTAaBIeHb! B TaOn. | u 2; 8-1HHHH 
> TIPHBOJATCA. 

Bee 16 aHHuM CHUMKa CesleHH la CKaH- 
if XOPOIMO MHAMUMpyIoTcA B KyOuue- 
‘OH rpaHelleHTPHPOBaHHOH pellleTKe C 


Taodauua 3 


SHayeHHe MIOTHOCTH HW Z AIA Tey pHa 
M CevieHHJla CKaH]UA 


= 5,405 +0,005 xX (cm. Ta6u. 1). Us TnorH., r/cm® | z 

‘ WMHUM CHUMKa TeJWypHa CKaHaMA, roa o. : 

SPeUNCJICHHHIX B TAG. 2, YNOBMeTBOPH- =» CO*AHHeHHe | GEN 28 2 eee 

IbHO WHLMUMpyeTca B KyOuyeckol E58) $8 | eel 3 

)aHEL|eEHTPHPOBaHHOlt pellleTKe C a = 3 

- 5,805 + 0,005 kX 20 LS Ecau ScgTes 5 26) soaor| aeolian 
DHHATh BO BHUMaHHe WMHUN NeoNo 6, 8, Safes 51 | 4.55 | 1732 | 12/5 


|, 23 cuumka SceTes, TO OHM NOsy4aT 

2 3alipellleHHble CTpyKTYPHbIM (akTO- ‘ 

IM uHMeKcHI (333)2, (620)2, (640)2, (1262), B yMBoeHHOM pellleTKe C a= 

-11,61-+0,01 xX. HenuznunpoBaHupie cnadehiine TPH JIMHHH Ha CHHMKe 

s2Tes (NoNo 1,4, 5) He MoryT ObiTb NpPHNCaHbI HU MeTasJIMYeCKOMy CkaHAHIO, 

A TeWYPY WU MpOWCXOLAT, BEPOATHO, OT C/yYaHHbIX MPHMeCeH. | 
I]ukHOMeTPpHY¥eCKHM MeTOJOM C HCMOMb3IOBAHHEM Opomodopma HaMu ObIIH 

MpeeseHbI MIOTHOCTH CeeHHAa M TeypHAa CKanAMA pH 22° (cm. Ta6n. 3). 
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Tlony¥enHoe 3HaveHHe MVIOTHOCTH JAX CeeHHa CKaHAUA XOpPOllo coBnaya 
C MHTepaTypHbIMM aHHEIMu, 4,52 r/cm® (2). 

UcxoJa u3 MOseKyJApPHbIX BecoB SceSes u ScaTes, MHKHOMETPHYeCKHX TIC 
HocTeiH M MapaMeTpoB pellleToK, YHcIO (pPOpMYJIBHEIX e€JMHHL B 9/1eMeHTapHO! 
auelike OOOHX coequHeHHH, z = 11/5 (cm. TaOn. 3). Takum o6pa3om, KpucTaJiH 
ueckaa CTpyKTypa Kak CeseHHya, TAK H Teypua CKAHAMA OTHOCHTCA K CTpyK 
TypHomy Tuny y’ = AleOs (*). CrpyKryppi etekTHbl MO OTHOLIeCHHIO K MOHAN 
ckaHqua. Jia Telyputa ckaHlua HasMuHe auHnl NeNe 6, 8, 11, 23 yKa3er 
BaeT Ha YWacTHUHBIM nepexog crpyKTypphl 7’ = AleOs B crpyKTypy 7 = AlkO 
C YNOpAJOYeHHbIM pacmpeyeseHHeM HOHOB CKaHAuA. 

Cxoyuble CTPyKTYPbI Mbl HaXOAMM y TeJypuya HHANA IneTes (2°), a TAK 
y celenufa uw Temypuya ranmua GaeSes u GazTes (14); ux MOXKHO MPHUHMCJMTE 
K Tuy ccbaneputTa, HO c JeekTaMH NO OTHOWICHHIO K HOHAM MeTaviia. Hannune 
*Ke CHJIbHBIX JHHHH (200) y ceeHua H Teypula CKaHHA, HECOMHEHHO, 3aCTaB: 
JIA€T HX OTHECTH K CTPyKTypHoMy Tuny 7’ = AleOs. 


MockosckKHit rocy4apcTBeHHbIH yHHBepCHTeT Toctynuno | é 
um. M. B. Jlomonocosa 11 VI 1959 
I[MTHPOBAHHAS JIMTEPATYPA 
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Jokrnann Akanemun nayk CCCP 
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XHMH #1 


A. Tk. MEWEPSAKOB 


O MJIOTHOCTH WH CEMENCTBAX H30AJIKAHOB 


(ITpedcmaeaeno axademuxom B. A. Kasancxum 10 IV 1959) 


Bo3sMoxKHOe YHCJIO HH3LIMX H3OMePHbIX aJIKaHOB OblIO ONpefeneHo Bytae- 
BbIM (1), BbICIUMX—B padotax (2-*). IlepBpli H30anKaH-2-MeTHImponaH 
Il CHHTe3HpoBaH Byrtviepospim (1). K HacTosliemy BpeMeHH MOJy4eHbI Bce 
eficKa3aHHble Ha OCHOBe TeOPpHH XHMMYECKOFO CTPOCHHA H3OMEPbI aJlKaHOB 
ceTaBa Ca — Cj). KomMuecTBO CHHTe3HPOBaHHbIX aJIKAaHOB cocTaBa Cy.—Co, 
‘BeHKO (7 +°). 

V30aKaHbl, B 3ABHCHMOCTH OT HX CTPpOCHHA, MOTYT OOJaaTb Gombe Hin 
‘HbIMeH MJIOTHOCTbIO MO CPaBHeHHIO C MJIOTHOCTbIO H-aJIKaHOB C TeM XKe 4NC- 
M YIJiepOJHbIX aTOMOB. Cpefu W30aIKaHOB, HauvHasd C YyIrsIeBOJOpOROB co- 
aBa C,H,,, mpeoOsaqaioT u30MepbI C OoubIel MMOTHOCTHIO, YeM MJIOTHOCTb 
amkanos. Tak, u3 9 H30MepHbIX renTaHoB 5 M30MepoB, H3 18 H30MepHbIX OK- 
HOB 12 w30MepoB, 3 35 HOHaHOB 27 u30MepoB HM H3 75 JeKaHoB 64 H30Mepa 
\MaaroT OOJbIUIeH MIOTHOCTbIO, YEM MJIOTHOCTb COOTBETCTBYIOWUX H-aJIKaHOB. 
aBHeHHe MJIOTHOCTH H3BeCTHBIX aJIKaHOB MOKa3bIBaeT, UTO Cpe HUX HeT 
yX H30MepoB OJHOLO H TOFO 2%xKe COCTaBa C aOCOJIOTHO OMHAKOBOH MVJIOTHOCTHIO, 
) OMM3KHE TO XMMHYECKOMY CTPOECHHIO H3OMePbl MOTYT MMETb TakKEe WH BeCbMa 
[M3KYIO IWIOTHOCTh, Pa3/IMYaIOMyIOCA JIMLIb B YeTBEPTOM HM MATOM 3HaKax. 
| eed 6OJIbIIMHCTBO Pa3BeTBJICHHBIX aJiKaHOB cocTaBa C,,H>,_ u Ble He 
HT€3MPOBaHO, a CIIVJIOWHOM HX CHHTeE3 ABJIACTCA NpakTHYeCKH TPyAHOH 3aya- 
li, eslecoo6pa3HO H3 MHOXKeCTBa H3OMePOB H3OpaTb AVIA pacueTa MIOTHOCTH 
JIbKO HEKOTOPble HHTePecylolllve Hac H30aJIKaHbl WH 3aTeM, CCJIM STO OKaKeTCH 
‘OOXOMMbIM, CHHTe3HpOBaTb UX. I]NOTHOCTb H3OMEPHbIX TrelTaHOB H OKTAHOB 
ICCUMTHIBaNIaCb Ha OCHOBE MOJIeEKYJIAPHBIX OObeMOB rpynn Xerruucom (14), 
IOTHOCTh HOHAHOB, J@KaHOB H YHfleKaHOB paccunTaHa Wpencucom (!*) Ha 
‘HOBAHHH BBbIBeJCHHbIX HM MHKPe€MeHTOB MJIOTHOCTH WIA U30aIKaHOB 9 
(OB pa3sHO crenmeHH pa3sBeTBuIeHHuA. TaTespckuM (1) mpeqiomena cxema pac- 
Ta MOJICKYJIAPHbIX OObEMOB aJIKAHOB Ha OCHOBe NOJTHNOB CBA3e€H ATOMOB, 
PasyIONHX MOJIeKYyJIY, H TaK Ha3bIBAeCMBIX «NOCTOAHHDIX» SPeKTUBHHIX OOb- 
[OB STHX NOATHNOB CBAZCH, MOSBONAIOWaA paCCUMTHIBATh MJIOTHOCTh aJIKaHOB, 
‘XONA U3 POpMyJIbl HX XHMHMYeCKOTO CTPOeHHA. 

Ilo stofi cxeme (1°) MomekyaapHblt oObem aKaHoB mpH20°B MuJ/MOub 
WM Ayy (41,47) + mizsAis (33,96) + migA1s (380,00) + nopAoe (15,96) + MysAo3 
65) + Mo,Acq (0,98) + 133A53 (—5,40) + M31Ag4 (—13,20) + tysAgq (—22,90), 
ie A — nocTosHHbe 3cbdeKTHBHBIX OObEMOB NOJTHNOB CBA3eH HM B CKOOKAaX 
(Souavenvs, d? = (M/on epue = MOJIeKYJIAPHbIM Bec aJIKaHa; nN — 
ICO PaSJIMYHbIX MOMTHUOB CBA3eH aJiKaHa. 

SToT MpHOMxKeHHbIM pacueT NIOTHOCTH aKaHOB 110 TateBckomy (1%) mo 
JABHEHHIO C ApyruMu cnocoOaMyu JaeT AaHHble, Ooslee COBMaaiollNe C 9KcTe- 
IMCHTaJIbHbIMH. OjlHaKO TaK Ha3bIBaeMble «MOCTOAHHbIe> Si@eKTHBHBIX OOb- 
(0B CBA3eH PaCCUMTaHbl Ha OCHOBe 9KCMeEPHMEHTAVJIbHbIX JAHHbIX, OTHOCAMLAXCA 
JEHMYI[CCTBEHHO K aJIKaHaM cocTaBa Ce — Cy; HW B MeHbUleH Mepe K BBICIIHM, 
ICKOJIBKY HX MeHbIe H3BeCTHO. Pacuer MJOTHOCTH CJIOXKHbIX MO XHMHYCCKOMY 
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CTpOeHHIO BBICLIMX H30aJIKaHOB 110 Cxeme ('") CrJia2KHBaeT pasiMuHA B TeOM 
puu MoseKys * HW He YYHTHIBAeT B3aMMHOFO B/IMAHHA CBAselt aTOMOB. B cBa3 
C 9THM PaC4eTHble JaHHble MOryT HECKOJIbKO OTJIMYaTbCA OT S9KCMCPHMeHTAaJIB 
HbIX B TPeTb€M H YeTBEPTOM 3HaKax (HHOra BocTuras Jaxe 0,015) u, mo0-BuA 
MOMY, B JaJIbHelileM, B WeAHX NOyYeHHA Ooslee TOUHBIX Pe3yJIbTATOB, NOTpe 
6yercH W3BeCTHO€e YTOUHeEHHe TaK Ha3bIBaeMbIX «IOCTOAHHBIX» acbbeKTHBHBIX! 
OObeMOB cBASeli, B OCOGeHHOCTH JIA pacueTa MIVIOTHOCTH M30aJIKaHOB COCTaBa: 
Cy, — Cg. Tak, m0 HalIMM Ja 
HbIM, IPH UCNOb30BaHHH «nO= 
cTOAHHOM» Ao, =15,96 mpu pace 
uete mo TaTeBcKOoMy MJIOTHOCTH) 
TPHaJIKHJIMeTaHOB COCTaBa 
C.5;H52 — Cs7H75, CHHTe3HpOBaHy 
HBIX Uennennxep u Ilenroun (**), 
moly4aioTca aHHble, OTJIMYAIO- 
UlHeCH OT  I3JKCNEPHMeCHTAJIbHbIX, 
Ha 0,0167, aB cayyae Age = 
=16,3, BbIUHCIIeCHHOH HaMH Ha 
OCHOBe 9KCMCPHMeHTAaJIbHBIX qaH- 
HBIX CBOHCTB aJIKaHOB COCTaBa 
Ciy)Hee — CigHsg, pasHutia coer 
Yueno amonob ( ——- TaBAAeT JHuIb 0,0032. Ha OCHOBa- 
Puc.1 []nornoctb amkaHos coctaBa Cgllig—CoyHys. HAH IKCHEPHMCHTaJIBHbIX WaHHELX 
J—MJIOTHOCTh H-aIkaHOB; 2—mMuHuMaibHadnmot- (7 1°), pacueTHbIX JaHHbIxX @pex- 
HOCTb H30aKaHOB (Cg—Cj3 9KCMEPHMeCHTAJIbHbIe cycg (2) H JaHHbIX Hallux pa- 


qanupie, Cya—Co, pacueTHbie); 3—MaKCMMaJIbHad 13 4 
IIIOTHOCTbh H30aTKaHOB (Cg—C1 SKCIepHMeHTaJb- CACTOB. TIO Tatesckomy ( ) MOCTPO= 


HbIe JaHHbIe, Cy — Co, pacueTHEIe). eH rpaduk (cm. puc. 1) pocra nmorT- 
HOCTH aJIKaHOB cocrapa Ce—Cao, 
rye Ha KpuBoli / HaHeceHa m0T- 

HOCTb H-aJIKaHOB, Ha KpHBOM 2 — MMHYMaJIbHad MVJIOTHOCTh H380aJIKaHOB UM Ha 
KpHBoH 3 — MaKCHMaJIbHad MOTHOCTh HW30aKaHOB. r 


M3 9THX aHHbIX CJIe€LyeT, UTO MCHbINeH MOTHOCTHIO, YeM MJIOTHOCT coor- 
BETCTBYIOULAX A-aJIKaHOB, OOJaalor, Hanpumep: 2,4-numeTuuneHtan —d2” 0,6727, 
2,2,4-TpumeTumentan — dy’ 0,6919; 2,2,5-rpumerunrexcan — d?? 0,7071; 2,2,5,5- 
TeTpameTusirekcan— d;’ 0,7188; 2,2,4,6-rerpametunrentran— d>” 0,7335; 2,6-H- 
meruu-4-nponuarenran — dj’ 0,7443; 2,5,9-rpumeruagexan — d2"0,7546; 2,2, 13, 
13-rerpametusretpanekan—d,° 0,7742 (pacueT) u HeKoTOpble Apyrue v30MepbI 
(cm. puc. 1, KpuBax 2). MaxcuMasIbHOM MJIOTHOCTHIO OGamatoT: U3 renTaHOB 


3-aTuaMeHTeH—d;’ 0,6982; u3 oxTaHOB 3-MeTu-3-2sTHAMeHTaH—d>” 0,7274; ua 
HOHaHOB 2,2,3,3-rerpametusmentaH —d, 0,7567; u3 yeKanos 3,3,4,4-rTerpame- 
THsrekcaH—d,0,7824; us yaqekanos 3,3,4-TpumMeTua-4-sTHIrekcau —d?” 0,7978. 
Ham pacueTHple JaHable MoKasbIBaloT, YTO CpeAM us0anKaHoB cocTaBa C,>Ho¢ 
WMeeTCA yruieBoqopoq C HaMBbICHIeH mmoTHOcTHIO 0,8246, cocraspa C,s3Hos 


¢ muotHocth1w 0,8420; C,4He9 — c notHoctbIoO 0,8576; C,3;H3,—e d?° 0,8718; 

CigHa,—c dy’ 0,8844; CyoHa2—c morHocTbio + 0,9 (cm. puc. 1, xpuBaa 3) 

MW jWiA CggH,4 BO3MO2KHO CYILeECTBOBAaHHe H30a/IKaHOB C mmoTHOcTBIO ~ 1,0. 
R 


H R H 
| | | | 
Vs0ankaHbl Tuna R ( ~c) i oe “ ( = = ) a ‘ =F o6 1a ator 
; Rg R R R 
HaHBBICHIel  MJIOTHOCTbIO. PaccmotTpenue BOSMOXHOCTeH  MOCTpoeHusA 


MOJICKYJI H30aJIKaHOB H3 JAHHOrO UHNCMa aATOMOB H UNCIAa PasJIMUHbIX NONTHIIOB 
CBA3€H STHX ATOMOB TOKa@3bIBaeT, YTO Ha OCHOBE TONbKO UNCIAa NO]ATHILOB 


* Bonpoc 0 BuAHUH Ha MOTHOCTb aIKaHOB MOBOPOTAEIX H30MepoB TpeOyer JONOHUTeMb: 
Horo paccmotpeuua ('°~!*). B yacrHoctu, CXeMa pacueta o6cyxKJamacb Ha copemanuu 1 X 1958 r. 
B Muctutyte opranuyeckoli xamun AH CCCP p poxaaze B. M. Tarescxoro, 1O.A. Tlentuua,E. T. 
Tpeutopa u X. Kecnep: <[lopopornaa u30Mepua HM SHepruad oOpasoBaHna yrsepoxopoxos»(?4). 
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eH ATOMOB He BO BCeX CJIYYaAX BO3MOXKHO OMHO3HAUHO OMpesemHuTb XUMH- 
oe CTpoeHHe MOJIeKyJIbI aJIKaHa, TaK K&K B IIpHHILMMe BO3MOXKHO [Ba 
ad MOcTpoeHHA Mosekyu: 1) Mp RaHHOM 4uuCMe NOATHNOB cBA3el aTOMOB 
OXKHO MOCTpOeHHe TOMbKO eHHCTBeHHOTO u30Mepa u 2) TIpH JaHHoM 
€ MOATHMOB CBA3eH BO3MOX%KHO MOCTpOeHHe HECKOJIbKUX U30MepoB. Tak, 
Mbit us0aKan coctaBa CyH,;y—C;Hig MoxeT ObITb OxapakTepu30BaH 
AeJeHHbIM YMCJIOM Pa3/IMUHBIX NMOATHNOB cBx3eH MaHHOrO KJacca yrJeBo- 
MOB, T. €. MPH MaHHOM UMCJIe pa3MUHbIX MOATHNOB CBxA3eH BO3MO%KeH 
KO HMCHHO 93TOT eJMHCTBEHHBIM M30Mep. OmHaKo, HauHHad c CgHyg, 
JIA€TCA BO3MOXKHOCTh OOPa3s0BaHHA IPH OHOM HM TOM xe YNCIIe pa3svIM4- 
MOATHNOB CBA8eH y2xe He OMHOTO, a HECKOMbKHX H30aIKaHOB, B YaCTHO- 


WBYX Ms00KTaHoB: 3- u 4-meruarentaHoB c dq 0,7058 u dj? 0,7046 


046 Bbiu.); Tpex MeTHIHOHaHoB: 3, 4-4 5-meTunHOHaHoB c dj’ 0,7335, 
23, 09,7325 (0,7332 Bury.); gByx 3, 4- um 4, 5-nuMeTunOKTaHOB; JByXx 
- 4 4,4-,MMeTHJIOKTaHOB; MByYX M30eKaHoB: 3,3,4,4-TeTpameTusrekcana 
° 0.7824 (2°) u 2,2,3-tpumeru-3-sTunmentana c dy? 0,7818 (24), 
178 spr.) aT. 4. Takve rpynnbl H30a1KaHOB, KOTOpble O6aaloT OMHAKOBbIM 
OM Pa3JIMUHbIX NOATHNOB CBA3€H AaTOMOB, HO pa3HbIM XHMHMUYeCKHM CTpoe- 
M, Mbl Ha3BaJIM Ce€MeliCTBaMH M30a/IKaHOB. KaxkKiblli H3 WIeHOB CemelicTBa 
WIKaHOB, KaK CKa3aHO BBILIe, HMeCT OHO HM TO %Ke€ YHCMO pa3s/MYHbIX 
i Se cBxA3eH H MOSTOMY, PaCC4UHTAaB MIOTHOCTb OHOTO M3 HHX, MbI 6yeM 
*b TIpWOJMKeEHHO TIOTHOCTb soOoro fpyroro uieHa aHHOrO ceMelicTBa 
/UHOCTbIO yo ToeTbero 3HaKa. Ilo Mepe pocta MOmeKyApHOrO Beca BO3- 
"aeT UMCIO CeMeHCTB H C YBeJIMYCHHeM CTeNeHH Pa3BeTBJICHHA MOJICKYJIbI 
{Ha MOCTeHeHHO YBeMUMBaeTCA MOTHOCTh KaxKOrO H30Mepa, MocTHras 
MO*KUOTO MakcHMymMa. B otsamune OT HM3UIMX amkaHOB C,H,,—C,Hyjg, 
UMeeTCA MO OMHOMY H3OMepy C MaKCHMaJIbHOM MJIOTHOCTbIO, Cpe] BbIC- 
| yxKe BO3MO%KHO CYILeECTBOBaHHe CeMeHCTB aJIKaHOB C MA@KCHMaJIbHOM U 
JIM KalouleHcA K HeH MJIOTHOCTHIO. 

pequ u30MepoB TeTpayeKaHa MMeeTCH CeEMeHCTBO C MAKCHMaJIbHOM MVIOTHO- 
0,8576, cocrosulee u3 ABYX UNeHOB: 2,2,3,3,4,4,5,5,-oKTameTusrekcaHa 
,2,3,4,4-MeHTaMeTHI-3-TpeT. OyTHINeHTaHa, CeMeHCTBO C  MJIOTHOCTBIO 
74. 

aCCMOTPHM cnoco6 HaxXOKJeHHA WICHOB CeMelCTBa C JaHHOM MJIOTHOCTbWO. 


mem C,,H30 


Pa : 


miu mmoTHocTb 0,8574, paccuHTaHHy!O Ha OCHOBe 4YHCa MOATHNOB 
eH aHHoro w30aKaHa: Ay, = 1; Aig = 2; Ay, = 6; Ave = 0; Ags = 0; 
1; Ag, = 1; Ag = 2. He u3Menaad 4ncna pa3M4HbIX MOATHNOB yKa- 
BIX CBA3e€li, HO H3MCHAA MOPANLOK CBA3H Tpynnl B MOvIeKyJie, MyTeM B3aHM- 
OOMeHa pauKaJOB, HaNpHMep B MOPAKKe BOSPacTaHMA MX CTaPIIMHCTBa, 
OmyyaeM W30a/IKaHbl HHOrO XHMHYeECKOFO CTPpOeHHA — HOBbIe “WJIeHbI ceMeli- 
. Tak, 13] OOMeHOM MeTHJIbHOH rpynibl mpu 2-M yrviepoqHOM aTOMe — (Me- 
2) Ha 9sTHAbHYyIO rpynny — (9THI-3) MbI MOyyaeM 


CxGer 2c 
c—c— dd = d — C 3,3,4,5,5-meHTamMeTuHuI-4-u30NponwuirekcaH. (II) 
eee Ome) a 4[e Ol aO 
CITIG EC 
Vas. 
Cie 
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liz I] o6MeHom Metuua-3 Ha Hs0nponH-4 nomyyaem 


CMNERE f 
(tcharitin. 4 i 
C—C—C—C—C—C  3,4,4,5,5-nenTameTuu-3-H30nponusireKcaH. (. 
Lien DueeeSl ieaal ake 5 
Cairne 
hs 
Ge 
V3 III o6menom Meruuia-5 Ha H30MponH-3 nowyyaem — 
GriConc | 
| 
C—C _d _¢ ult, —C—cC 3,3,4,4,5,5, 6-renTrameTMuIrentaH. (I' 
dy 2 bse. 4ER aR Oe] ab 7 y 
C aC Caan 


HaxoxkyeHve wWieHOB CeMelicTBa, pa3syMeeTCA, JeHCTBYA aHasIOrHUHbIM OOF 
30M, MOXKHO HayaTb c IV, III nan II. 

Cpequ nu30meHTayekaHOB WMeeTCA CeMeHCTBO C MAKCHMaJIbHOM MJIOTHOCTI 
0,8718, cocrosujee H3 YeTHIPeX WICHOB, C MJIOTHOCTbIO H€CKOJIbKO MeCHbIE 
0,8704 — Take H3 YeTbIPeX WIeHOB; CeMelCTBO Cc MOTHOCTHIO 0,8453 v3 mec 
usomepos, 2,2,4,4,5,5-rekcaMeTHJ-3-9THIrenTaHa, 3,3,4,5,5,6,6-renTameTHJIc 
TaHa WM p.; CeMelicTBO H30reKCaleKaHOB C MaKCMMAaJIbHO noTHOCTHIO 0,88, 
COCTOHT H3 NATH YWIeHOB MC NuoTHOCTHIO 0,8740 TakxKe H3 MATH UWJICHOB. ue 
WJICHOB Ce€MeCHCTB H30aIKaHOB C MaKCHMaJIbHOH MJIOTHOCTbIO H OIM3KOH K H 
MOCTeMe€HHO BO3PacTaeT C NOBBILICHHEM MOJICKYJIAPHOFO BeCa, HM JIA reKCaTpk 
KOHTaHa yxK€ BO3MOXKHO CYULeCTBOBaHHe CeMeHCTB H30aJIKaHOB C MJIOTHOCT, 
~1,0 (£0,01), cocrosmux u3 78 u Ooslee WIeHOB CeMeHCTB. | 

Tloka3aHHas BOSMOXKHOCTh CYLIECTBOBAHHA CeMeHCTB H30aJIKaHOB, B OCOOE 
HOCTH C M@KCHMA@JIbHOM MJIOTHOCTbIO, H CeMeHCTB NpPHOMMKAaIOWMXCA K TAKOBC 
MO3BOJIAeT, HCXOA H3 PaCCMOTPpeHHA CPOPpMysI XHMHYECKOFO CTPOeCHHA BCeX YW 
HOB CeMeHCTBa H30a/IKaHOB, H30paTb H3 HUX YIeBOAOPOA, KOTOPHI Tpeby 
Wit CBOeCrO CHHTeESa MpeOLOJeCHHA HAMMeCHbUIMX MpPOCTPaHCTBeHHbIX Mpenanri 
BHH, ABJICHHH W30MepHsallHH MW AMCCOWMALHH HCXOHbIX CoeqHHeHHH. TTorR 
THe CeMeHCTBa MOXET ObITH HCMOIb3OBAHO TaKXKe H AVIA XAPAKTEPHCTHKH Jpyr. 
KJIaCCOB YIJIeBOMOPOOB, B YAaCTHOCTH BbICIIMX W30aIKeHOB, all@THJICHOB! 
yrieBOMOpOOB UM HEKOTOPHIX Apyrux KJaccoB. Ilocie OsHakOMJeHHA C Hall 
padotoh B. M. Tarescxuh (°) Haya HCceqOBaHHA NO onpexemeHuto 4NCIMA | 
MeHCTB H30aJIKaHOB. i 


UuctutyT opranuyeckolt xumuu um. He Jie 3enuucKoro Moctynuo | 
Axajemuu HayK CCCP 9 IV 1959) 
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Jloxxagsr Ankanemun nayr CCCP 
1959. Tom 128, Ni 4 


XHMHA 


A. Tl. PYQEHKO wu axayemnx B. A. KASAHCKHM 


O FETEPOFEHHO-KATAJIATHUECKOM TEYVEHHH PEAKUMH 
' TIMPOJIH3A BEH3OJIA 


I]pu narpesanun napos Oex30sa Bplttie 500—600° B npucyTcTBuM CaMbIx pa3- 
YHBIX KOHTAKTOB MpOHCXOAAT peakUMH Jeruv{poOKOHeHCalluH, OCHOBHAaA 
KOTOPHIX mpefcTaBiaeT coOoh OOpasoBanne Andennsa: 


2CeH,— = CoHs - CoHs + He. 


1uuHaa: Bepaso (1), cuntesy Audenuna npu nupouse Sen30ua yens10Cb BHH- 
HM€ MHOFHMM MCCJIeMOBaTeIAMH, HO JO CHX NOP HeT ACHOCTH B BOMpoce oO 
JM KOHTAKTHBIX MOBepXHOCcTeH B MMpoH3e. CylecTByeT MHeHHEe O HeKaTaJIu- 
€CKOM, UHCTO TEPMHYeECKOM TeYeHHH BCeX peakUHH mupomnsa (?,3), B TOM 
cle M peakUni eruspokonseucalun Sexsosa (*~°). O6ocHoBaHHeM JIA TaKOTO 
(CHUA CuIyKaT JaeKO He JOKa3aHHble NpeANONOReHHA O Oe3pa3HIHH NpAposbl 
HHTakTa WA peakiuit MMpomH3a OeH301a H O TOMOreHHOM TeYeHHH CaMHX pe- 
uni. C [pyro cTopoubl, pA, ABTOPOB CUNTAIOT peakUHIO Aeru{poOKOHAeHca- 
WM OeH301a reTeporeHHO-KaTauTHYecKkoH (’-*°), He MpHBOAA cnelMasbHbIXx 
Ka3aTeJIbcTB. B nosb3y STOFO Xe FOBOPHT CaM (akT MPHMeHEHHA Pa3JIMUHBIX 
K€ H3BECTHBIX KAaTaJIH3aTOPOB MPH MMPOJHTHYeCKOM NOyseHHH nucennua 

OeH301a H NMOMCKOB JIYYWIUX, KaK 9TO CeyeT u3 seu WaTeHTHOH JIH- 
parTyppl. 

_B gaHHoh paOoTe HaMu M3yUalacb PpOJlb NOBEPXHOCTH KOHTAKTa B peakIHH 
pomusa 6eH301a, B 4YaCTHOCTH B peaklwMH OOpas0BaHHA AMdenua, u cne- 
iM4HOCTE KOHTAKTOB pa3HOH MpMposl. 

Pa6ota NpOBosusach B MpOTOUHOH ycTaHOBKe JIA TrereporeHHO-KaTaJIMTH4e- 
ie MCCIELOBaHHH C BCTABHbIM KBapleBbIM peakTopom (4) no paspa6oTraHHOk 
Mu Metoguke (!2). OObem KaTamusatTopa cocTaBusa 5 Ma. OObeMHaA CKOPOCTb 
aan 6eH30a 1,0 uac@t. OnbITbI BeHCb MpH aTMOCHepHOM aBseHHu. Yroub 
MTbIBAJICA B3BEWIMBAHHeM peakTOpa Ha aHawIHTHMYeCKHX Becax. J[ndenns 
UTbIBAICA TMOCMe MCnapeHHA OeH30a B KOJIHYECTBEHHO COOPpaHHOM KaTa- 
3aTe. 

TereporenHoctb mpoliecca yrieoOpa30BaHuA pH MHpOK3e OeHs0a He BBI- 
BaeT COMHCHHM, Tak KaK yrOJIb OOpasyeTcaA B Bue MJICHKM Ha CTEHKAaX MPH- 
pa WH Ha MOBePpXHOCTH KOHTaKTHOH Maccbl. Pa3sHoracHA OTHOCHTeJbHO Tre- 
PoreHHOCTH WJIM TOMOTeHHOCTH peakWHH mupomu3a Oen30/a, NO-BYMMOMy, 
HOCATCA TOMbKO K peaKUMAM OOpas0BaHHA Anenusia M Apyrux MeTyYUX Mpo- 
KTOB. 

Ypemuuenne NOBepXHOCTH KOHTAKTA B HallMX OMbITAX JaBaslO NOJO*KUTEMbHbIL 
MDEKT, UTO MOXKET PaCCMATPUBATbCA KAaK MPOABJeEHHe reTepOreHHO-KaTaJUTH- 
KOTO XapakTepa peakUnH, u6O B CAyYae TOMOreHHOCTH — HUKAaKOrO adpdexta 
> Opio Opt. OHaKO MOCTOAHHAA yleJIbHaA KATAJIMTHYeCKaA AKTHBHOCTb KOH- 
Ta He coxpanavuacb. Kak cnenyet n3 Taba. 1, yBemM4ueHHe KOHTAaKTHOH MoBepx- 
ctu Ha 70 u Ha 220% npHBOANT K 3HAYHTECJIbHO MeHbILeEMY YBeJIMYCHHIO CKOPO- 
4 peakilMM TIpH TeMmepaTypax HW%Ke 825°. IIpu nmoBbileHuu TemnepaTypbl OT 
O no 825° na6mrofjaeTca mocTenmeHHOe MOBbILUeEHHe CKOPOCTH peaKUHH, H NPH 
5° yBeMHYeHHe CKOPOCTH COOTBETCTBYeT YBeJIHYCHHIO KOHTAKTHOH MOBepX- 
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Buauauve yBeM4eHHA MOBEPXHOCTH KOHTaKTa Ha CKOPOCTb peakUHH o6pa30BaHHa 


mudenva pu nuposmmse Oex30na 


A 
YVerenmuenue cKopoctTu peakUHH NO cpaBHe- 


ue- 

las HMIO C MYCTbIM peaKTOPOM, Mp OMHOM H- 
Kontakt- TOM 2%Ke BP€McHH KOHTaKTA, % | 

Wag Tio. |BepxHoctH | 
YcNOBHA ONbITAa BepxHocTh,| 10 CPaBHe- ——=T 1 i | ee ee : 
cm? * HuIO CNYC-) np nmpu nmpu np npu mpH | 
THIM peaKk-| 799° | 730° | 750° | 775° | 800° | 825° | 

Topom, % ! 


IlycroH peakTop u3 KBap- 


WeBoro cTeka 247 0 0 0 0 0 0 oF 
PeaxTtop c HanmoJIHeHHeM | 
M3 KBapllenoro cTeKa 432 70 45 15 10 11 oa, 65 
PeaxTtop c HalojIHeHHeM | 
U3 KBaplleBoro cTeKIa 797 220 76 46 46 Gy fal ee a ae) 


| 
* TlopepxHocTs onpenesena MO reoMeTpHueckuM pacuetaM. B BesMuHHy NMOoBepxXHOCT! 
BXOJUT Take MOBeCPXHOCTb KaTaJIUuTHYUeCKOH TpyOKu, uMerolladA TeMMepaTypy ONbITa. 
HOCTH, T. €.B 9THX YCJIOBUAX NOBeEPpXHOCTb KBapleBoro cTeKIa OOsaqaeT 10 
CTOAHHOH yeubHOH KaTaIMTHYECKOH AKTHBHOCTbIO. ; 
Jina w3y4ueHHuA CMeWMPUYHOCTH Pa3JIHYHbIX KATaIHM3aTOPOB B pea 
MMPOIH3a MbI HCCIeLOBaIH PAN HAHECeHHbIX KATAJIM3ATOPOB: MeTaJIJI — CHJIM 
Kareib (cM. Tad. 2). IIpnOnusuTesbHO OJMHAKOBbIe MOJIAPHbIC KOJIMUCCTBi 


Tao6nuva Ze 


. 
CoctaB KaTa/Iu3aTOpOB HM OTHOWeHHe CKOpocTeH mMpeHHMOOOpasz0BaHHA UW yrneoOpasoBaHHs 
Np mupomse OexH30a * 


OtTHoweHHe CKopocTelH Audenuso-u yrneo6pa- 
30BaHHaA 


I 
a 


Kataansatop (eh os 

its 700° mpu 750° | mpu 800° | npu 850°: 
4 
CuanuKareb — AQ 2A) LS 9,6 4 3,3 am 
Fe Ha cusuKarene 2,4-10-4 Deh | Peas BiB 1,8 1,3 
Ni Ha cuauKarese 2,3-10-4 185e | Peon) 4,1 3,0 1,37 
Co. Ha cuMKarese 2515-4054 eo 5,8 eo, 3,6 2,63 
Cu Ha cHaMKarese 2,06-10-4 Un 0, Al 3,9 1, 9am 
Ag Ha cusmHKarevie 1,65-10-4 BOmOm eon 4,4 3,6 6,35 

Au Ha CunuKarese aye O= Ge hil pat UO) 8,3 4,0 Ppt! 
V203 Ha cumMKarene 0,61-10-4 thas re aki 1,9 2,8 4,0 


pasHbIxX MeTasI0B (0,5—4 Bec. %) HaHOcHIMCcb Ha CuMKarenb ACK nytem mpo: 
NUTbIBAHHA PaCTBOPOM HHTPaTa C MOCELYIOUMM Pa3zJIOKeHHeM HW BOCCTAHOBJE 
HveM. Katayu3aTopbl uMeIM OM3Kylo Apyr Apyry mopepxuoctTb (yJembuas 
NOBePXHOCTb NO afcopOuuHn Oex3ona mpu 0° ~100 m?), T. e. HaOmtOqaemble pas: 
MUHA B CHEWMPUYHOCTH MOFJIM ObITb WeJIMKOM OTHECEHBI 3a CUeT Pas/IHUHOM MpH 
POJbl HAHECeHHbIX MeTAaJJIOB. é 

Kak caefyer u3 puc. | u 2, cytjectByioT sCHbIe pasnu4na B CHeuMbu4HOCTI 
MCCJI€QOBAHHBIX KaTamM3aTopoB. PKene30 Ha CHUIMKarese MOKa3biBaeT O6JIbILLYK 
KaTaJIMTHYeCCKYIO AKTHBHOCTb B Ancbenuso00pasoBannn, uem Ni u Co (cm. pue. 1) 
B cBolo ovepedb, nocieqHve Ba KaTanu3aTopa BeyT ceOa nouTH OLMHAKORE 
4 61M3KO HanomuHaloT Cu na cuuKarese. V,O, Ha CMMKarene elle MeHee ak 
THBCH B ucexniooOpasopannu, vem Cu, Ni u Co, no 6omee akTHBeH B yrule 
oOpasoBaHun (cm. prc. 2). Ag, Fe u VO, Ha cuuMKarene o6nanator MaKCUMY 
MaMH yruleoOpasopanus mpu 800°,B TO BpeMsA KaK y Apyrux KATaJIH3aTOPOB 9TI 
MaKCHMYMbl OTCYTCTBYIOT HT. J. 

Kpome orauuni B cpaBHUTembHOli BeNMUMHeE KaTanuTMUecKOli aKTHBHOCTI 
AMA Mpoweccos AuenuiooOpasopanuaA u yrieoOpasopanus, momyyenuble pe 
100 


[bTaTHI CBUJETEMLCTBYIOT H O CyLeCTBOBAHHA BeCbMa Pe3KHX pa3JIH4HH B COOT- 
ue CKopocTeli AByX OCHOBHBIX peakUMi nmupomH3a Oen3s0na (qudennso- 
)aZ0BaHHA yrmeoOpa3s0BaHusA) Ha pa3sHbIX KaTalM3aTopax. BemnunHa STOrO 
|OWMEHHA MO2KET PaCCMATPUBATLCA B KaYeCTBeE ONPeAeeHHOH Mepbl cneluduy= 
‘TH KaTAJIM3aTOPa AIA OAHOFO MH Apyroro mpouecca. Kak cnekyer u3 Tabm. 2, 


“600 700 200 300 600 700 200 900°C 


A B 


vc. 1. TemnepatypHas 3aBHCHMOCTb BHIXOJOB cBIPOro AueHHAa MpH NupomHse Gex- 
soma Ha KaTaH3aTopax wa cuauKkarene: A — Fe (J), {Ni (2), Co (8); B— Cu (/), 
Ag (2), Au (3), V2Os (4) 


KamkOrO KaTasIM3aTOpa XapakTepeH OMpeeNeHHbIM XOX H3MeHeEHHH 9JTOH 
4MHbI C POCTOM TeMMepaTypbl, TO TAKKe ABIACTCA XAPAKTePHCTUKOHM cne- 
M4HOCTH. Tak, B Cly¥ae %Kee3HOrO, HHKeseBOrO H KOOAaIbTOBOrO KaTaJIH- 
\pa HaOOaroTcA MaKCHMYMbI 9TOH BeJIMUHbI MPH HEKOTOPbIX TeMnepaTypax; 
yuae Cu u Au — pe3xkoe najeune BeJIHYHHbI C POCTOM TemMnepaTypbl; B CJly* 
Ag munumyM mpu 800°; B curyyae V,O,, HaoOopoT, HaOmofaerca yBerHYeHHe 
ft oe C pOCcTOM TemMlepaTyDppl. 


1% 2 


0 . 
600 700 600° 


A B 


Puce. 2. TemnepaTypHad 3aBHCHMOCTb BbIXOZOB yIviA Mp MHpomH3e Gex30na Ha Ka- 
TamusaTopax Ha cuHKarene: A— Fe (/), Ni (2), Co (3); B— Cu (J), Ag (2), 
Au (3), V2Os (4) 


a OCHOBaHHH 3TUX JaHHbIX CJleLyeT MPH3HATb, YTO MPHpOa KOUTAaKTA B MH- 
v3e GeH301a OTHIOb He Tak Oe3pa3yIM4Ha, KaK 3TO MHOra NpHHuManH 
, HW onpefenaeT ACHO OOHapy2XiBaemble OCOOeHHOCTH B cMellMdH4uHOCTH 
aKTOB HM B MX KaTaJIMTHYeCKOM AKTHBHOCTH MO OTHOWICHHIO K OTACJIbHBIM pe- 
MAM Jeru{pokoHsencaluu Gex30na. IlposBnenue cnelMuPuyHOCTH KOHTAKTOB 
€ CBHJeTeIbCTBYeT O YTeTePOreHHO-KaTaIMTHYeCKOM M€XaHH3Me MHpo- 
OeH30NIa. 


Je@lyeT OTMe€THTb HHTePeCHble, B CBA3H C PaCCMaTPHBaeMbIM BOTIPOCOM, 
T (pu3uuecKHX H3MeHeHHH NOBe€pXHOCTH KOHTAKTOB, HMECIOWWHX MECTO TOJIb- 
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KO B ciepe peakiwM MW He HaO/OMalollMxcA MpH MpPOCTOM HarpeBaHHH KOR 
TaKkTa B HHepTHO cpeze (a307). 7 

B onpitax npu 500—800° 3sepHa MefHOrO KOHTaKTa Mp yYacTHH B peakUM 
nuponusa Gensona (OOpasyerca Aupenua no 20%, yruin — HeT) l1peTepreBato 
6oulee WIM MeHee NpouHOe «CBAPHBaHHe» B MeCTAX CONMPHKOCHOBeHHA pyr 
I\pyroM, MIpH¥em MpOuHOCTh «CBapHBaHHA» TeM BBILUIe, YeM Oouiblue TeMNepaTyp 
OMbITa U ¥YeM OMxKe PAaCNOMOXReHbI 3epHa K NepeAHeH YaCTH KOHTAKTHOTO CJIO 
(Temnepatypa Blob Cod OfHa MH Ta *e). B anasOrMuHbIxX OMbITaX B HHEPTHO 
cpelle asoTa — «cBapHBaHuA» HeT. Kak culeqyeT 43 MHKPOCKOMMYeCKHX HCCI 
JOBaHHi, «CBaPHBaHHe» MeJHbIX 3€PeCH MPOMCXOAUT B Pe3yJIbTAaTe PCKPHCTAaMII 
3a, T. €. B YCJIOBHAX JerHAPOKOHAeHCallMH OeH30/1a MMeeT MeCTO Murpalln 
AaTOMOB MeJM MO NOBepXHOCTH KOHTAKTA€. | 

Pekxpuctanusalua amopduoro kBaplesoro cTeKwia B Pe3yJIbTaTe yuacTH 
ero B MMposuse Gexsoa np 700—750° HaOm0,aacb HAMM MHKPOCKONMUECK 
MO MOABJICHHIO YYaCTKOB C MHKPOTPeUIMHOBATOCTbIO HM ONMTHYCCKOH AHH3O0TPOI 
HocTbiO. 12-yacoBoe HarpeBaHHe cTeKwla B ciepe peaklluH npu 730° mpHBogE 
K CIOWHOH peKpucTanmu3alluM noBepxHoctTu. IIpoctoe HarpeBaHHe KBaf 
leporo cTekla B aTMOoctbepe a30Ta MpH Tol 2%xe MH Oosee BbICOKOH Temneparyf 
He IIPHBOAMT HH K KaKMM W3MeHeHHAM. B JaHHOM CJly4ae peKpHCTasIM3alM! 
OUeBHIHO, Tak>Ke CBA3AHa C MHIpallveH ATOMOB HJIM py AaTOMOB Ha NOBep? 
HocTH cTekuIa. lo MHeHH1O Bananguua (14), Marpallua ATOMOB KaTaJIMsaTopa JOA 
Ha COCTOATb B MepeMellleHHH BCerO MYJIbTHMJIeETHOrO KOMIJIeKCa, BKJIIOUaA © 
ATOMbI AKTHBHOFO WeHTpa, C OAHOTO MecTa Ha Apyroe c nocuexyIoulMM pacnayo 
ero Ha HOBOM mecTe. Murpallua aTOMOB KaTaJiIM3aTOpa, MpOuCcxoAllad B O 
CYTCTBHe KaTaIMTHYeCKOH peaKUMH MpH COOTBeETCTBYIOUIMX TeMMepaTypa) 
He JOJKHA MpaKTHYeCKH MPOMCXOAHTb, Tak KaK IepeMeLCHHe ATOMOB B Pe3yJIbTé 
Te TEMJIOBLIX JBH2KCHHH MPOMe@XKYTOUHBIX KAaTaJIMTHYCCKHX KOMIVICKCOB SHEpr 
THYECKH Ooslee BLITOAHO, YEM HX MEPeMeLICHHe OT COOCTBEHHBIX TEMJIOBbIX JBI 
X%KeHUH (9HEPluA OTPbIBA MYJIBTHMVIETHOTO KOMIVJICKCAa OT PeLICTKH \g—p,k 3HAUT 
T@JIbHO MeHbIUe, YeM TeMOTa CYONUMALHU KaTasH3aTOpa Az). 

To oO€cTOATeIbCTBO, YTO Mbl HaOsiOaIH PeKPHCTAaMM3alHIO KOHTAaKTC 
TOJIbKO B 30HE peaKUMH NupomHsa GeH30Ia H He HaOwOLaiu ee Np HarpeBaHH 
KOHTAKTOB B aTMOctepe HHEPTHOFO Ta3a, MOXKET ObITh OOSACHEHO C TOJIbKO UT 
H3I02%KeHHOH TOUKH 3peHua. MoxkHO mpeAnosOKUTb, YTO Oarofaps reTeporer 
HO-KaTaJIMTHYeCKOMY XapakTepy oOpa30BaHua WudbeHHa MHrpalluA ATOMOB ° 
rpymM aTOMOB KOHTaKTa OOuleruaeTCA 3a CuUeT OOPa30BaHHA KaTaHTMUUeCKH 
KOMIIJICKCOB. ; » 


Mockosckuit rocyqapcTBeHHEIit yHHBepcHTeT Tlocrymuio 
um. M. B. Jlomonocosa 26 V 1959 
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WHTHPOBAHHAS JIMATEPATYPA 


Jloknann Akanqemun nwayr CCCP 
1959, Tom 128, Ne 1 


XHMHA 


C. P. CEPTHEHKO u B. H. MEPYUEHKO 


O 3ABMCHMOCTH PEAKWHH FHAPOPEHOJIN3A 
CEPAOPrFAHHYECKHX COEAMHEHWUM OT UX CTPOEHHSA 


(ITpedcmaeaeno axademuxom A. A. Baaaxduneim 6 V 1959 ) 


Ilocne knaccnyeckux padot C. B. Jle6ezepa c corpyqunkamu (?,?,°) u36upa- 

bHOe TH]PHpoOBaHHe NOJy4aslo WMpoKkoe MpHMeHeHve KaK MeTO yCTaHOBJIe- 
CTPOCHHA HeMpeeIbHBIX YIJICBOAOPONOB MW MeTON aHaJIH3a MHOFOKOMMO- 

HTHBIX CMeCeH STHJICHOBbIX YyIIeBOLOPOOB. 

3a mocuieqHHe Tosbl B XHMHM Hedtu Oowbluloe mpakTHYecKOe 3Ha¥eHHe IIPH- 

bela MpoOJeMa H3YYeCHHA CTPOeHHA, CBOCTB MU peakUMi cepaopraHu4eckux 

‘IMHEHHH, B SHAYHTCJIbHbIX KOJIMYCCTBAX MPHCYTCTBYIOUUX B CpeHHX UM BbI- 
XOMOJIEKYJIAPHbIX (ppakunax Hedru. B caa3u c STHM B AMTepaType Hayanu 
BOJIbHO YaCTO NOABJIATbCA COOOUICHHA O MPHMeHEHHH MeTOMa KaTAaIMTHUeCKO- 
THAPHpOBanuA K PelleHHtO BOMpoca O CTpoeHHU CepaopraHHyeckuXx CoeqMHe- 
ii (*). Uame Bcero B 9THX CIYYaAX NOMb3YIOTCA CKEJIETHbIM HHKeJICBbIM KaTa- 

aTtopom. B Haliux mpexkKHux paOoTtax (°) 6blmo0 MOKa3aHO, UTO peakMA Te- 

B*PUPOBaHHA CepaopraHHyeckUX COeEAMHEHHH MATKO MpOTeKaeT B MPUCYTCTBHA 

Oro KaTaJIM3aTOpa, KaK CM€Cb CyJIb*UAOB BOMbpama UW HHKEIA, OTOXRKECHHbIX 
-okucn amiomunusa. IIpu Bbicokux TemnepaTypax 9TOT KaTaJIH3aTOp HCMOJIb- 
TCA JIA OCYULECTBICHHA JeECTPyYKTMBHOTO THApHpoBaHHuA, Tora Kak NIpH 
neparypax 250—270° on BejleT usOupaTesbHO Mpolecc rHApHpoBanus, Ha- 
aBJlAd ATAKY BOJOpORa no cBA3iM C—S. IIpelctaBaanoch BeCcbMa 3a4M@HUMBbIM 
OJIb30BaTb BbICOKYI0 U3OHPaTeJIbHOCTh 9TOrO KaTasMsaTOpa JIA pa3pa0oTKu 
Toa rpynmnoBoro aHasu3a cepaopraHuyecKuX COeAMHEHHH, MPHCYTCTBYIOWIAX 
cpeHUX HW BbICHIMX HedTsAHbIxX (pakunax. [lepBbim 1 OCHOBHEIM arom B peLle- 
M 9TOH 3aayH ABMAeTCA U3y4eHHe CKOpOCTeH JecybupoBanua MAAMBUNY- 
bHBIX CHHTCTHYCCKHX CepaOpraHH4ecKHX COeAMHEHHH pasHOrO CTpoeHuA 
YCIOBUAX MAKOTO M30MpaTebHOrO KaTasHTHYeCKOrO THAPMpoBaHHA. 

Jima pewenud sTOH saan HamMM OblIM HCnOMb3OBaHbI 8 HHAMBULYAaJIbHbIX 
paopraHuyueckux coequHeHuH. Ha mpumMepe HeKOTOPEIX M3 9THX COeAMHEHHH 
I NoKasau panee (°), uro B npucyrcrBun Ni Penes mpu 60° oun ecybdupy- 
‘CAH C BECbMa PA3JIMUHOM CKOPOCTHIO, YTO OOYCOBEHO Pa3sHOM MPOUHOCTHIO 
a3eH. I]pumenenne Oomee u30upaTesbHo JelcTBytollero KaTaM3saTOpa, KAKUM 
JIACTCA CMCCh HHUKEJIb-BOIb(PPaMCyJbPUAOB, OTMORKeHHAA Ha OKHCH AaJIOMMHHA, 
3BOJIMJIO NOJYUUTb elle Sosee OTUCTIIMBO BbIPAKeHHOe PasJIM4He B CKOPOCTAX 
CyIbDMPOBAHHA MHAHBUAyabHbIX CepaOpraHnH4ecKUX COeAMHEHMM pa3sHoro 
poeHua. 

Karaiu3aTop 3TOT HMeeT PAX CYUIECTBEHHBIX MIPCHMYLLECTB Mepey CKeJeTHBIM 
KeIEM, @ HMeCHHO, OH BeCbMa CTaOHJICH Mp JVIMTeIbHOM XPaHeHHH, HedyB- 
BUTeJICH K, OTPABJICHHIO CepoH, OTIMYAeTCA BbICOKOH M3OMPaTeJIbHOCTbIO U 
TOHYMBOCTbIO B paOoTe, HaKOHel, OH ABJIACTCA MPOMBILJICHHbIM KaTa/M3a- 
pom. B onbitbl m0 rHApHpoBaHuto 6pasica KaTamu3aTOp pasMepoMm 3epHa |— 
> mm. Bo sBcex onmbITaxX COXPaHAJIOCb MOCTOAHCTBO BeCOBOrO COOTHOLICHHA Ka- 
mu3atop : cepa = 2: 1. 

OnsiTbi NO KaTaHTHYCCKOMY THAPMPOBaHUIO NPOBOAMJMCh BO Bpalllaloulemca 
TOKNAaBe, eMKOCTbIO 0,5 JI np Temmepatype 220° u pa6ouem JaBseHHH BOJOposa 
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200 arm. Cepaopranuueckne COeMHHeEHHA 3afpyKaJIHCb B ABTOKJIaB B BUTE Pay 
TBOPOB B WeTaue (0,5 movia/a WeTaHa). 3a XOJOM Mmpollecca CyHJIM TO H3MeHEHH) 
cofep2KaHuA Cepbl B %KuAKOH case. i 
Kak 6bvI0 NOKa3aHo B Mpesbiyllem uccreqoBanuu (7), B IPHCyTCTBHM HUKeI} 
BOJIbpaMcyIbuAHOrO KaTaM3aTopa, MPH TemnepaTypax HHKe 250°, He Hy 
00 : ’ OOMaloTca ABIES HSH 
MepH3aluH WM KPeKHHH 
é OeH30/IbHOFO KOVIbIA. | 
Takum o6pa3om, BE] 
OpaHHasd HaMH TemmMepi} 
TYpHad oOOmacTb rapal| 
THPOBasIa NpoBewenHe P| 
: akIlMH JlecyIbchHpoBaHh, 
° 6 B yCJIOBHAX, IpakTHyeck; 
HCKIIOUaAIOUNX ~=MpoTeK 
Hve NOOOUHBIX H BTOPH') 
j ° HbIX IIPOIJeccoB. 
‘ V3 npvBeyeHHbIx 
ra6. 1 upuc. | DaHHbh 
BHLHO, YTO HCcIeqOBAal| 
; Hble HaMH CepaopraHHyeE 
, CKHe CO€AMHEHHA NO CKC 
223560, BRUNA Onn e cand ayia pocTaM OTILeMeHHA Cep! 
Puc. 1. Ckopocru ruporeHoau3a cCepHHcTbIX coeqHHeHHH. B YCJIOBHAX usOupaTedE 
1— ynOeu3uicyrbpug, 2— THodenon, 3— Auennicyib- Horo KaTavIuTHUeCKON 
gun, 4— n-OyTundenuicyipmur, 5 — AnaTHIAHpeHHICyb- ruipupoBaHHa OTUeTJIUB: 
dun, 6 — Oex3tuciex 
esAaTcCA Ha TPH rpynnb 
K neppoH rpynne, Har 
GOonee slerko JecyIbupyroulnxcA CoeqMHeHHH, OTHOCATCA AHOeHsHICy bp 
MH THOdeHON. Syecb NomHOe yameHve cepbl JocTuraeTca B TeyeHHe 2—3 uae 


c 


TaOmunai*® 


} 


ve 
g & 
i) 
& 
° 
DH 
° 


Aecynoppupoban 
mt 
Ss 
fo) 


SS 


CkopocTb rufporenomu3a cepaopraHuueckHx coequHeHHi (220°, 200 ar) 


Tlecympupopanne B % 3a BpeMaA, ¥ 


CepuucrTpie 
coeqMHeHua CrpyKtypHaa dopmysa Cv Ralile a veoac lobe uye 2 it ea 
1[2|s]ale{s|so]i2fa| 16 
Tu6eu3uacyappun BSS 0 Fan Y 89 |100 | 
Tuoexom Calas 36 | 73/100 
Pee Cee ae —| 25| — |52}71\92|100 
- icy JIb- 
oe y CH,CH,CH,CH,—S—& ‘ [+ | 10] — |26|50|58) 76] 88} 99} 100 
Tustusnaudperna- 4 ‘ScH,CH,—S—CH,CH,@ » — | 14) — |30/42)/—| 58] 72/83} 99 
cymbpuy VX oa ads wir 
Benstuoden (| | 16|—\33 15 59! 
\4\s7 a 
Yi nn IN 
Tu6eu3tuoder 1 J | He jecyabcupyetca 
SYN\S7\4 
Ph—7—|—Ph 
Tetpahenustuoden roll Hon He necyappupyetca 


* 
Austungnpenuacymbpun W WHOeH3HICyAbpuy CuHTesupoBann C. JI. MyctruabyuKosol 
B aHawATH4ecKol vactH paOoTbl NpHuuManH vuactue 3. K. Semcxoga u I]. B. PatuuKosa. 
Yepes 20,24,28 uac. cooTBercTBeHHO 73,86,96%. 
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| Bropyto rpynny cocTaBsloT apoMaTHYeCKHe HM CMCIIAHHbIe aiKHIapoMaTH- 
RkKNe CyIbMHAb, WIA NOMHOTO JecybtupoBaHHA KOTOPHIX yxe TpeOyerca 
16 vac. Cnefyer nowuepKHyTb HamMuNe 3aMeTHOrO pa3sIMUMA B CKOpOCTAX 
JAKIMM JecyIb(pHpOBaHHA STOH rpynmbl coelMHenHH. 

| Tperbio rpynny cocTaBuIaoT YeTHIPexXsamellleHHble THOeHI (uGensTHodex 
eTpadenHitHodex), KOTOpbIe B YCOBHAX Halwux onbIToB (220° u 200 atm 
BIEHUA BOAOPOMa) OKasanHch BuOHe cTouKuMH. Jlia WHOeH3THOeHa TecyJIb- 
|POBaHHe CTAHOBHTCHA SaMeTHBIM JIMWIb mpH 250°, a TeTpacbeHusTHOdeH OKasaJICA 
#e Oomee cTouKum. J[u3amellen- 


ie 
iu TuodeH (GeH3THOdeH) 3anu- 
eT TI1pOMe%KyTOUHOCe MOO*KeHHe 
Ky BTOPOH u TpeTbeH rpyn- 
MH. “BS 


Taédnauna 2 


OTHOCHTEbHBIC CKOPOCTH ecymbpMpoBaHna 
" . cepaopravuueckux coeqHHeHHi 


| Ec MpvHaATb Bpems ecyp- OrHocu- OtHocu- 

Cepaoprauu- Tenbuaa || Cepaopranu- TejIbHasc 
POBaHHA AuOeH3usICy buna Ha yeckoe coequ- | cKopocth |] YecKoe coefu- | cKOpocTb 
% 3a elMuHlly, Tora MbI n0- ia ree ee taeaued 
MMM cyleqyroulne (TaOn. 2) 3Haye- 

AJIA BC€X HCCJIENIOBAaHHbIxX Ha- The was rane 
u6eH3HI- -By - 

, cepaOpraHHyeCKHX CoOeHHE- cymbun 4 HWICY Ibu 14 
M, XapaKTePpH3yIOWAX OTHOCH- Tustunaude- 
IbHbIe CKOPOCTH UX Jecysbdu- Tuodberon 2/5 HMJICy Ibu 15 
BaHHaA. Huhenna- 

cymbpuy 7 Beu3rnuodex 25 


ConoctaByieHve 93THX aHHBIX 
Ka3bIBaeT, UTO G-NOJIORKeHHe (e- 
MbHOH Tpynnbl K aTOMY CepbI B YTJepOLHOH Wen OYeHb CHJIbHO OcMAaOAeT 
ouHocTb C — S cBa3n, Tora Kak MPH yAaeHHu STOM FpyMMbl OT aTOMa Cepbl 
-MOOXKEHHE, MOUTH MO/IHOCTbIO HCKOUaeT ee BJIHAHHE Ha NpowHoOcTh C — 
cBi3H B wenn. IIpousocts C — S cBa3u B THOeHOBOM KOsble ropasyo 6omb- 
, 4eM B asudaTuyeckol env. B HacTOALee BPeMA MbI BbIACHHeM BJIMAHHE 
li 3aMelleHHA THOPeHOBOrO KOJIbILa MH MpPHpOAbl 3amecTuTeJeH Ha Mpou- 
Tb C—S cpaseit. 

-B mpoydykTax peakiwu onpesemamocb KOJIHYeCTBO apOMaTHYeCKHX yrse- 
lopolos (6eH30s, TOYO, STHOCH30N COOTBETCTBEHHO), KOTOPble OKHbI OOpa- 
3ATbCA =TIPH yasleHHH U3 CepaopraHHyecKOrO COeAMHEHHA aTOMa CePbl. 
BCeX CTy4aAx Oplo0 HalieHo oKONO 90% cooTBeTCTBYIOWero yrieBofopoya. 
B mpofyktax ruypupopanusa x-Oyrundbenuscyabpula Obio yCTaHOBJIeHO 
IM4uHe MepKanTaHa B KosmHuecTBe 6,7%, a Aun SensTHodena — 0,9%*. Oto 
IA€TCA MPAMBbIM SKCMEPHMCHTAJIbHbIM JOKA3aTeJIbCTBOM TOTO, 4TO PeakIMA 
YIb@HPOBaHHA WpoTeKkaeT Kak ABYXCTAaHHHBIN MmpOlecc C NMPOMeKYTOUHbIM 
a30BaHHeM MepKanTaHa C,H;SC,H, —> C,H;SH + Cah. 


Tlectynns0 
6 V 1959 


LMTHPOBAHHAS! JIATEPATYPA 


1C. B. Te6enesn, T°. T. Ko6aanuckuh, A. VW. AkKy6unk, JKPOXO, 56, 
(1924). 2C. B. JleGenes, A. UH. Aky6uuk, KPOXO 59, 981 (1927); 60, 793 
8); 61, 551 (1929). 3C. B. JIe6enesn, M.C. I1aatouos, 1KPOXO, 61, 2151 
9. 4C. P. Cepruenko, B. H. epuenko, Mrorm nayxu, XumuyeckHe Hay- 
2, Xumua necdru u rasa, U3. AH CCCP, 1959, ctp. 113. 5&C. P. Ceprueuko, 
3. Hoszpuua, MW. A. HoxKkuna, Tp. Uncr. nepra AH CCCP, 12, 156 (1958). 
P.Ceprueuko, B. H. Mepueuxo, A. A.Muxuosckaa, Joka. na IV 
IH_ CeCCHH M0 XHMHH Cepa- MW asOTOpraHH4. coeg., COMepKallHXCA B He*TAX H He*TeMposyK- 
yoa, 1958. °C. P, Cepruenko, H..A. Hox kuna, I. 7. Taapneps, 
I Wenguanuna, 1. A. Kon6anospckuik, Tp. konep. mo kKaTamuTHyecKOMy 
MpOBaHHlo H OKHcIeHHIO, Amma-Ata, 1955, ctp. 179. 


* MepkKanlTanb! ompexeAMch MOTCHUMOMeTPH4eCKHM THTPOB2HHeM MO MeTOAHKe, paspa- 
HHOK HM. A. PyO6unumtetinom u 3. A. Kaetiméuopoi. 
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Jlokaagm Axagemun nayx CCCP 
1959. Tom 128, Ne 4 


Bb. A. TEMXTEJIBBAYM u M. Tl. JHAHOB 


CNEKTPO®OTOMETPHYECKOE HCCJIEXOBAHHE MMKPATOB 
APOMATHYECKHX YIJIEBOJOPOJOB B PACTBOPE 


(IITpedcmaeneno axademuxom B. A. Ap6ysoeum 27 IV 1959 ) 


XapakrepHot ocoOeHHOcThO OOubUIOH TPymNbl APOMATHYeCKUX COeAMHEHE 
ABJIACTCH HX CKJIOHHOCTb K B3AHMOJeCHCTBHIO C NOJIMHHTPOMPOH3BOAHbIMU Ge! 
30u1a, (PeHOa M, B YaCTHOCTH, C MHKPHHOBOK KuCOTOH (*). [laKkpatp! Habranna 
aHTpallena H MX TOMOJIOOB MpeAcTaBAloT COOOH XOPOWIO KPHCTAaIMM3yIOWINe 
W IwaBAllMecd IPH CTporo onpeseeHHOH TemnepaType MOJIeKYJIAPHbIe COeAHH 
HMA, HepeKO cHellMasIbHO MPHFOTOBJIAeMbIe B WeIAX HACHTHPUKALHH U BbIZeN 
HMA COOTBETCTBYIOULUX yraeBoxopoyoB. IIuKpaTbr 6eH30a Mu ero HUSIIMX TOM 
JIOTOB BbIKPHCTAJJIM30BaTb He yflaBaslocb (?). 

Tlouru Bce apoMaTHYeCKHe YIIeBOLOPOAbI MPpOSPpayHb! JIA BUAMMOTO CBeT 
MOJIOCbI MOTIOUeHHA HX HaXOATCA B yIbTpadvomeToBoH oGnactu (%). Kpucra, 
JIMYECKHE MHKPaTbI HMEIOT XAPaKTepHytO OKpacky, Oosee rmyOoKyto, 4eM YUCTE 
MMKPHHOBaA KHCIOTa, MPHYCM HHTCHCMBHOCTb €e€ BO3PacTaeT MO Mepe ycwlOz 
HeHHA MOJIeKyJIbI yreBogopona (*). A 

B cBa3H C 9THM BOSHHKA€T BOMPOC, He MOryT JH apoMaTHYecKHe yrseBoR 
pOfbl ObITh OXAPaKTePH3OBAaHEI MO CBETOMOFJIOULeHHIO UX MMKPaTOB. STO MOP 
6b! ObITb NOJIE3HBIM, B UACTHOCTH, IPH HCCIeELOBAHHH COOTBETCTBYIOMIMX pak 
HedTeH u HecbrempoLyKToB. C Apyroh cTOpoHbl, cucTemaTHyueckoe HMCCIeLOBAaHI 
CHEKTPOB NMOFJOWeHHA MHKPaTOB MOTVJIO Obl TpeAcTaBUTb JONMOMHUTeIbHbIEC Ma 
HbIe O (H3HKO-XHMHYeCKOH NpHpOe KOMMJIeKCOCOpa3s0BaHHA MexK]y apomMaT 
WYeCKHMH COeCJMHEHHAMM HM MOJIMHATPONPOM3BOHbIMM OeHsoua. 

B. kKayecTBe pacTBOpHTeiA HaMH mpuMeHeH 1,2-Mx0psTaH, KOTOpHI J 
BOJIbHO XOPOWIO pacTBOpAeT KaK MHKPHHOBY!IO KHCJOTY HM YreBOOPOAH, T 
M MuKparol. 

IIpu pactBopeHuu mukpata HadTaiuHa B AUxXNOpsTaHe BCseyCTBHe 4acTH 
HOM MCCOMUMaWHH yCTaHaBJIMBaeTCA PaBHOBeCHe Mey MMKPaTOM UH ero KOMM 
HeHTaMu — Ha*TasIMHOM HM TIMKPHHOBOH KucMOTOH. Ho B TakoM cJlyyae OME 
KOBbIM Pe3yIbTaT JOJDKEH ObITh MOJyYeH MPH pacTBOPeHHM KaK MMKparTa, Ti 
M HeNOCpeACTBeEHHO NMKPHHOBOM KUCJIOTHI HM Had*pTaiMHa, B3ATbIX B CTEXMOMeTP 
yeCKHX KouMyecTBaX. IlocTaBJeHHbIM ONbIT NOATBeEPAN Halle mpeAnoo*KeHE 
M 9TO OOCTOATECTBO NOSBOMHIO B LabHeHWeM, Ip HCceOBAaHHU CneKTpP 
NOTJIOMCHHA Pa3IMUHbIX YIvIeBOMOPOLOB He CTaBYTb Mepex co6ol 3samaay 
MMETb BbIJeJIeCHHbIe KPHCTaIM4ecKHe NHKpatel. II[pH sTOM He TOMbKO ynporl 
JlaCb MeTOAMKa PpaOOTH!, HO M PaclMpsAICA KPyr uCccMeOBaHMH, pacnpocTpak 
ACb Ha YIIeBOAOPOAb!, KPHCTAIMHYECKHe NMUKPATbI KOTOPbIX HEM3BECTHBI. 

Hekoroppie JaHuble Quid XapaKTepHCTHKH KOMMseKca, O6pasyemoro Hadras 
HOM C IIMKPHHOBOH KUCJIOTOH B JMXJIOpSTaHe, Obi NOJyYeHbI HAMM C MOMOLL 
MeTOa H30MONApPHbIX cepuli (*). Haigeno, uo B pacTBope, Kak HW B KPUCTadJ 
YeCKOM IIHKPaTe, KOMMOHEHTHI OOPa3yIOT KOMIJI€KC B MOJIEKYJIAPHOM COOT! 
jenna 1°: 1. 

Ilockoubky creneHb JuccoWMalHi KOMMNeKCOB BoS3pacTaeT Cc pasb6aBueHH 
PacTBOpa, OOJIbINMHCTBO HCCeEOBAHUIi MPOBeLeHO C MOBObHO KOHILCHTPUPoB: 
HbIMA — 0,1 nw Jaxe 0,2 M pactBopamu. Onn mpHroToBAAIuCh TyTeM mpHas. 
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OTBeINCHHBIX HA MHKPOBeCAX KOJIHYeCTB YHCTHIX YIvIeEBOLOPONOB K COOTBeT- 
OUeMy CTaHapTHomy 0,1 nau 0,2 M pacrBopy nukpHHOBOH KHCJOTHI B An- 
patane. Hamu cCHATHI B JOBOJIbHO WIMPOKOli CNeKTPabHOli OOACTH KPHBEIe 

OIeHHA * HW NOACUMTAHbI MOJIAPHbIe KOS PUIMeHTHI 9KCTHHKUHK © WWIA psayla 
jrsopoB (puc. 1). B To Bpema Kak JIA pacTBOpOB YNCTOL MHKPHHOBOM KHCJIOTHI 
APHaA SKCTHHKIMA He 3aBHCHT OT PasOaBIeHHA, B CyUae PAaCTBOPOB, Cosep- 

HX, KPOM€ MHKPHHOBOH KHCJIOTbI, 9KBUMOJIAPHOe KOMYeCTBO HadTasuHa, 
_ KPHBbIX HeOJHHAKOB MPH Pa3JIMYHbIX KOHICHTPalluAX. 

NeKTPbI NOTIOULeHHA HCCJIEQOBAHHbIX PaCTBOPOB MOXKHO PaCUJICHHTb Ha TPU 
a. B HavOouee KOpoTKOBOJIHOBOH 43 Hux (222—300 mu) BBbIABIAIOTCH T0- 
bl NOFIOWeHHA, XapakTepHble LIA HadPTanHHOBbIX yrseBOAOPOLOB. 


200 500 400 500 DOO mp. 290 J00 400 500 600 mye 

. 1. CnekTpbl mMorsonjeHuaA WHXNOpsTaHo- Prue, 2. 1— cmexTpbl mormomenna 0,1 M 
pacTBOopoB MHKpHHOBOl KucsOTHI (/) 4 JMXJOpSTaHOPBIX PaCTBOPOB MHKpaTOR aH- 

patop uHadptanuHa (2— 0,01 M; 3— Tpaliena; 2— cbeHaHTpena; 3— KpHBaa NHK- 
M; 4—0,1M; 5—0,2 M); 6— PHHOBOM KHCJOTHI 


0,1 M 2,3,6-TpumetunHabtamnna 


B cpeqHeH 4acTH HaXOJHTCA MAKCHMYM NOTJIOWeEHHA MMKPHHOBOH KHCJIOTHI 
(O Mw). Saecb KPHBbIe MOJIAPHOH SKCTHHKILMM MpOXOAAT OAHHAKOBO A pac- 
)POB pa3NHMUHOH KOHICHTPaluu UW COLepxKallUX Pa3JIHUHbIe yrvieBOOPO!. 
i puc. 1, Hapaay co cnekTpamu norsouleHHA pacTBOpOB HadTaMHa, NOKa- 
1a KpuBaa Jaa 0,1 M pacrsopa 2,3,6-TpumetumHadtamuna. B paccmaTpuBae- 
H oOacTH KpHBble MOMHOCTHIO coBnagatoT. IlormoujeHue OOycJIOBeHO 3eCb 
KPHHOBOH KHCJIOTOH, H BeJIMYHHa CFO OCTaeTCA HeH3MCHHOH He3aBHCHMO OT 
'O, ABJIA€TCA OHA CBOGOHOH WIM Ke CBASAHHOM B KOMMeKC. OTOT *PakT Obi 
MOb30BaH (°) JA PpaspaOoTKH cneKTpodoToMeTpuyecKoro MeTOAa Onpesene- 
A MOJICKYJIAPHbIX BeCOB MHKpaTOB. 

Bomee JJIMHHOBOJIHOBaA YaCTb CHeKTpa XapaKTepu3yeT NMOrOWleHHe CAaMUX 
Kpatos. Uem BbILIe KOHIEHTPaluA NOCceqHHX, TEM pH Oosmee HU3KOM 3Ha¥ye- 
WM WIMH BOJIH KPHBaA NOTOWLeEHHA HAYMHAET OTXOLUTb OT KPHBOM NMMKPHHOBOK 
cnoTb. Han6opumme pa3siM4HA B XOJe KPUBbIX BbIABAIOTCA B OOAaCTH JVIMH 
MH cBbIie 400 mu, re BeCbMa 4eTKO BUAHa 3ABHCHMOCTb 9KCTHHKIMH OT KOH- 
HTpalluy. 

STOT pesysbTaT MOATBEPAW Hallie MHeHHE O WesecooOpasHocTH uCc/eoBa- 
A IMKPaTOB apOMATHYECKHX YyreBOAOpOAOB B OOWAacTH BuAMMOrO cneKTpa u 
ICHOBAJI BOSMOXKHOCTh MCNOJIb3OBaAHHA B AHANIHTHYECKUX WeAX KPYTO Majaio- © 


* BeremcTBve GObIIMX pa3IMUHii B MOFIOWeHHH B pa3HbIX OOMACTAX CMeKTpa. NpuMe- 
IHCb KIORETHI C TOMLMHOM CoA oT 0,05 go 100 mm. 
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lero KpaxA NOMOCHI NOTWOMeHHA. XapakTep CMeUleHUA KPaA MOJIOC ek 
OJ, BJIMAHHEM H3MCHEHHA KOHUCHTpallHn WM B pesy/bTaTe Nepexoda OT omHo 
yrepofopoda K pyromy OfMHakOB. OfHAaKO VIA PaCTBOPOB ONPeeseCHHOH KO 
IeHTPalluH CMeILeHHe NOMOC NOTAOUEHHA BMOJHE OMHOSHAYHO XapakTepHsy! 
yruleBoxopog, o6pasylioulul KOMMIeKC C NMKPHHOBOH KUMCJIOTOH. ; 

Hapsyy c HacbraMHOM HM ero MeTHJI-3aMeLICHHbIMH HCCJIELOBaJIMCb MH HEKOT 
pble HEKOHJeHCHPOBaHHble apOMAaTHYECKHeE yrvieBOAOpOAb!. Bei B3AT Take yPI 
BOMOPO X%XHpPHOrO pada — A-renTaH, KPHBaA NOrOWLeHHA MPH STOM He OT 
yaeTcaA OT KPHBOM YHCTOH MMKPHHOBOM KUCJIOTHI. Ona He CMelllaeTCH MH B CILYY 
lipHOaBsieHHA K pacTBOpy CMeCH TBepAbIX MapaHHoB. :: 

Kpaa mosioc NoriouleHHaA B BUAMMOM YaCTH CMeKTpa JIA BCeX HCCeLOBal 
HbIX PaCTBOPOB MPOXOMAT NOTH NapasMeMbHO Apyr Apyry, 4 3a Mepy CMell[eHI 
KPa MOJOCHI NOPIOWLCHHA MOXKHO MPHHATb PacCTOAHHe Mey KPMBbIMH, Ht 
MepeHHOe LWIA OnpeseseHHOH ONTHYUECKON MIOTHOCTH, HampuMmep npuD = |. Coe 
BeTCTBYIOUMe JaHHbIe NomeleHbI B Tab. 1.. MccneqoBaHne mpoBofuiocb | 


Ta6anuna ld 
) 


Cmemenue AXA KpaxA NoMOCbI NOPMOWLEHHA MMKPHHOBOH KUCJOTHI pH ONTHYeCKOH MMOTHOCY 


D=1 Noy BABAHHeEM SKBUMOJICKYJIAPHbIX KOJMYeCTB YrJIeBOAOPOOB 


4 


1 


0,1 M 0,2 M 0,1 M 0,2M 1 
pacTBOpbI pacTBopHI pacTBOpbI pacTBOpbl 
Adal} wane ADat han AD=1,) an |*D=1.1 aa, 
ME MU. Mu. MU 
PactBop _6e3 a-Merua- 

yrsiepogopogyos | 412 — 419 = HadTaJuH 480 68 | 509 90; 
‘Bexs0u1 412 0 421 2 || B-Merua- 
Tonyon 413 1 423 4 HadTaJIuH 480 68 | 909 90 

STHOeH301 413 4 _ — 2,3-Humetus- 
Kymoa 414 2 — — HadTaJHH 508 96 — — 
o-Kension 416 4 428 9 || 2,6-T.umetua- 
w-Kenson 416 4 | 428 9 HadTaJIMH 508 96 | 537 | 148. 
n-Llumon 417 5 431 12 || 2,3,6-Tpumerua- | 
Tubenun 420 8 = — HadTaJIHH 037 | 120 — _— 
Me3uTuieH 424 12 449 23 ‘|| 1,2,3,6-Terpa- | 
TicepnoKymMou 429 17 451 32 || MeTHIHaptanuH | O77 | 165 oo —_ 
TetpauH 423 14 437 18 || Auenadbtex 526 | 114 — _ 
Haran 455 43 | 481 62 || DenanTpen 488 76 — — 
AuTpaliex 590 | 4178 — — 
Texanun 414 2 — — 


cnekTpodotomerpe C®-4 npw KoMHaTHOH TemnepaType. Bce npumenaABunec 
€BLILECTBa NOJBEPrasIMCb OUHCTKE, KOHCTAHTbI HX CPaBHUBAJIHCb C JIMTepaTyPHbIM! 
AaHHbIMH. MHAMBuLyalbHOCcTh psa mpenapaToB ycTaHOBJeHa yTeM CHATH 
CI€KTPOB KOMOHHALMOHHOTO pacceAHHA CBETA H CHEKTPOB NOFOWeHHA B YAbTpA 
cuoviete. 

Bpocaetca B rvia3a OobUIad pasHHla MEXxKAy CABHTOM MOJIOCbI MOrOWleHH 
AJA MHKPaTOB Ha*TasIMHa MH eFO NPOH3BOAHbIX HM COOTBETCTBYIOMeH BeHYHHO. 
Ait OeH30a u ero romovoros. IIpu yBenu4yeHHN YucNa AKWJIbHBIX rpynn Be 
JuuuHa A) BO3pacTaeT, 4TO MOXKHO BUZeTh Ha MpuMmepe Gensoua, TOM YOU 
KCHJIOJIOB MH Me3HTHJIeHa. TO Ke MOXKHO HAaOMOAATh Ha MPHMepe NpPOHSBOHI 
HadtTasiuua. 

CrelyeT OTMETHTD [Be MHTepecuble ocoOennocTH. Ileppad u3 Hux 3aKsIOUAeTC 
B TOM, 4TO NOJIOKEHHE AJIKHJIbHbIX PPyNM B KOJIbILe MaJIO BIINAeT Ha BeNHUMH 
A}. Ona B TOUHOCTH COBMaaeT JIA O- M M-KCHJIOJIOB, a-H 8-MeTHIHaTaJIHHOE 
2,3- u 2,6-QuMeTHHadTaMHOB WM HECKObKO pasMYaercs JIMUIb y MesHTHJIeHa 
H mceBqokymoua. 
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TOpad OCOOeCHHOCTh 3aKIOUaeTCA B TOM, YTO C YCJIOMKHCHHEM AJIKHJIbHbIX 
mM BeIMYMHbI A mpakTHY¥ecKH He H3MeHAIOTCA. Tak, OHM O4eHb OM3KH Y 
oa, 9THIOeH30Na UM H30MpoNuGeH30Na (KyMOa), Y KCHJIONOB H WuMoua. 
) Ke BPCMA BBeeCHHE HOBbIX METHJIDHbIX [PYM B KOJIbIUO 3HAYNTEJIbHO YBe- 
BaeT norjoulenue. Jia npov3BoAHbix HadbTamMHa HaGwlofaetca 61u3KaH 
HeHHOH 3aBHCHMOCTb M@KJLY YHCJIOM METHJIbHbIX Tpynl HW BeMYHHO CMe- 
MA Kpax MONOCH NormoujenHA. Halo nomaraTb, YTO yKa3aHHble HaG/IOAeHUA 
JT OKA3aTbCA MOJC3HbIMH IIPH OMpeeNeHHH CTPyKTyp  yrveBOJOposoB. 
MEILeHHE NOJIOCh! NOPIOWCHHA B Cayyae WekasIHHa HHYTOXRKHO MaJIO, MOTO- 
Me MHKpaTa TeTpaluHa OH3KO MO NOpAAKY BeJIHUMHbI K MpOv3BOQHbIM 
Ola, HO He HadtaimMHa. To xe cCmHehyeT CKa3aTb O NMOFOMWleHHu 
ata Judennsa. OTH akTbl TOBOPAT O TOM, YTO 3HaUMTebHBIM ClBHur 
CbI NOTIOWeCHHA, HaOIOAaemMbIi B Cly4ae HadbTaiMHa HM ero romosoroB, OG6y- 
BeH XapakKTePOM CONPAXeHHOH KOHJICHCHPOBaHHOH CTpyKTypbl. Oco6ex- 
WM KOHJCHCHPOBaHHbIX CTPyKTyP TPHUWKMMYeECKUX AapOMATHYeCKHX CoelH- 
i CKa3bIBalOTCA B CYIJECTBCHHOM Pa3JIMUMH NOrMOULeHHA MUKPAaTOB (eHaH- 
a anTpaliena. Ha puc. 2 noka3aHbI NOJIyYeHHble HAMM [WIA 3THX BeULeCTB 
IBbIc, OXBAaTbIBaIOlMe BHAMMYIO WH YaCTHYHO ysIbTpatHoueToByo oOOacTu 
Tpa. Bosee coxKHbIH B yJIbTpadvomeToBol OOacTH XOX KPHBOM norsmoule- 
(iA TMKpatTa aHTpallena OObACHAeTCA COBNaweHHeM OOacTH NOrsoUuleHHA 
pro aHTpaliena (7) C MaKCHMYMOM NOPOULeCHHA MHKPHHOBOH KUCJIOTHI. 
aKHM OOpa30M, B pe3ysIbTaTe paOoTHI HalieHO, UTO OOpas0BaHHve MMKPATOB 
faTHYeCKHX YIIeEBOROPONOB OOyCJIOBJIHBaeT CMCLICHHE B JWIMHHOBOJIHOBYIO 
JOHY KPaA MOJIOChI NOIOWLEHHA NHKPHHOBOH KUCJIOTbI, BeIMYHHAa KOTOPOrO 
ICHT OT IIPHPOAbI yrvieBoqoOposa UM KOHWEHTPallnH pacrBopa. C yBeH4eHHeM 
a aJIKHJIbHbIX PPynl B MOJIeKywe yruieBOOpoa CMeIWeHHe KpaA MOJIOCHI To- 
IeHAA 3AKOHOMEPHO BOSPacTaeT, YC/IOXKHEHHE %KE AJIKMJIbHbIX TPyMn, PaBHO 
W3MeHeEHHe MX MOJIOXKeCHHA B UMKJIMYeCKOH CHCTeMEe, He BJIMACT CYLLECTBEHHO 
jenny CABura MOJOCbI NOTVIOULeHHA. 

IBUr KpaA NOJIOChI NOTVIOMeCHHA MPH OMpeeseHHOH ONTHYeCKOH MOTHOCTH 


| 


~BeJIM4UMHaA NOPIOULeCHHA TIpu onpeesieHHOu AJIMHE BOJIHbI MOPYT CJIY*KUTb 


— ONpeseseHHH APOMATHYeECKHX yrseBOOPOAOB CHeKTPpOPOTOMeTPHYeCKHM 


*Konopumerpuyeckum MeTOaMH. 


ABTOPbI MpHHocAT OmarofapHoctb JI. A. Myxameyosoi u E. A. PoOnx30n 
IpeMOCTAaBJICHHe MPHTOTOBJICHHbIX MMU aIKUIHApTaIMHOB HW HEKOTOPBIX Apy- 
mpenaparos. 


Xumuyeckuli MHCTUTYT Toctynuao 
Kasanckoro cbuiuana Akagemuu Hayk CCCP} 20 IV 1959 
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M3 WM olpefentenve cTpoeHHA opraHHyecKHX BelecTB, XapbkoB — Kuep, 1935, ctTp. 43; 
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Jloxxagn Anagemun nayx CCCP 
1959. Tom 128, Ni 1 


XHMI 


Axanemuk A. B. TOMUMEB, A.M. MAYUIKHH, A. A. THPOXOPOBA u M. B. KYPAM 
MCCJIEAOBAHUSA B OBJACTH COEMMHEHMM BOPA 


PEAKL.MOHHOCMOCOBHOCTb TPHAJIJINJIBOPA 


Jlo wacTosuero BPeMeHH OCTAaIOTCA MaJIO UCCJIEOBAHHbIMH COeMHeE 
6opa, HMeIOMIMe B yIvIeBOJOpOAHOM pasuKasle ABOMHY!O CBa3b. Mmerotcs B. 
Tepatype (1) cBeqenua O peakluH B-XJIOPBHHHJIbHbIX MPOHSBOLHBIX Oopa Cc BOX 
cnupToM uw munepuaznHoM. V3pectHa peakluA NpHCcoeAMHeHHA Opoma kK TPHOY 
Hum6opy (7), mpHuem OpoM MpHcoeqHHMICA He NOJIHOCTbIO (BLIUNCeHO % 
73,14; HatfweHo % 46,37; 45,47). [pyrux cBeqeHuit B WHTepaType He uMeeT 
Ham mpedcTaBsal0cb HHTepeCHbIM H3Y4HTb PeaKIMOHHOCNOCOOHOCTb TPH) 
aun6opa, MeTOJbI MOsyYeHHA KOTOPOrO ObIIH ONHCAHbI HAMM B MpesbIyulem 
o6uenun (°). Tpuanaui6op noxBepraicsa LevicTBuIO KapOOHOBOH KHCJIOTHI, CH. 
Ta, ajbdernufa. Bo Bcex M3Y4eHHbIX PeaKWHAX TPHalIMNIOOp MPH KOMHATE 
TemnepaType OWe€Hb JHEPrH4YHO B3aHMOJleHCTByeT C TNePe4HCJICHHbIMH CoedH, 
HHAMHM C CHJIbHBIM pa3OrpeBaHHeM PeaKUHOHHOH cmecH. IIpuH B3aHmMoOseHCTE 
TpHanmMiOopa c WeqAHOW yKCyCHOM KuCOTOH OOpa3yeTca AuanunGopate: 
HM MponwieH MO ypaBHeHHtO: 


(CsHs)3 B ob CHsCOOH =z (C3Hs)e BOCOCHs3 + C3Hg. 


C STHJIOBbIM H AJIJIMJIOBbIM CIMpTaMH TpHasIMIOOp OOpasyeT COOTBETCTBEH 
TMSTHOBEIN Sc*up alIMOOPHOH KHCJIOTHI UM AHaJIMJIOBLIH apup anmunOopH 
KHCJIOTBI: 

(C3H5)3B + 2C.H;OH =>. C3H;B (OC2Hs)e + 2C3He, 

(C3Hs)3B ++ 2CsH;0H —> CsHsB (OC2H5)2 + 2C3Hg. 


B3aumojelcTBveM TpHaIMO0pa C YKCYCHBIM aJIbAeruloM NowyyeH STHJIOB 
apup AManuNOOpHOH KHCOTbI NO ypaBHeHHIO: 


2 (C3Hs)sB -- 2CHsCHO = 2 (C3H;)2BOC.H; + CeHs. 


TpuaiiuiOop serko pearupyeT Cc Opomom. OfHako mpHcoesuHeHHe Opc 
pH KOMHaTHOH TemmepaType npoucxouT BO BpeMeHH. Tak, Opom npucoe 
HAeTCA OUCHb ObICTPO K ABYM AJVIMJIbHBIM PaHKalaM, a K TPeTbeMy pafMKeé 
mpucoequHeHHe Opoma mporekaer MefieHHO. Peakuna MpOXOAUT NO ypaBHeHt 


(C3H5)s3B -- 3Bre —>. (Cs3HsBre)3B.§ 


Yepe3s 1—1,5 uaca mpucoequnnsoch oKo0 70% (oT TeopeTH4ecKoro KO, 
uecTBa) 6poma, yepes 10 cyTrokK —95% wu TobKO Yepe3s Mec, Teope 
YeCKOe KOJIMYECTBO. 

CrpoeHne MOIeKyJI TPeEXKOBAJICHTHBIX COCMHEHHM Oopa uMeeT XapakTepH 
yuepTy — HefocTaToK y Oopa napbl 9I€KTPOHOB. TpHuasKMJIbHbIe NPOMSBOE 
Sopa COeAMHAIOTCA C JOHOPaMH, CNOCOOHIMH 3aMOJIHUTb 3a CUeT CBOeH CBOGO) 
Napbl 3ICKTPOHOB HeJOCTaTOK NMapbl 9/IeKTPOHOB B OKTeTE Oopa. M3nectuo 6c 
10€ YHCJIO KOMIVJICKCHBIX COCAHHEHHH JWI HACbIeHHBIX OopTpHanKu0B (7 
aPHJIOB). OyHako JO HacTOSUero BpeMeHH B JMTepaType UMeeTCA MasIO CBE 
HHH O KOMIJI@€KCHbIX HEHACHIILeCHHbIX COeAMHEHHAX Oopa Cc aMHHaMH. Hamu no 
yeH KOMIMVIeKC TpHasluN6opa C MHPHAMHOM. 

Peaklua UleT CO 3HAYHTeIbHBIM PasorpeBoM HM OOpas0BaHveM KOMIVJIeE 


B (C3Hs5)3 + CsHsN > B (C3Hs)3 - C5H5N. 
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}iCTBa CHHTeESHPOBAHHbIX OopopraHHyueckHX COeAMHEHHH MpUBeeHbI B TAG. |. 


Taodnmuna f 
oTOpble (PHSMKO-XHMHMYeCKHe CBOHCTBA CHHTe3HPOBaHHbIX OopopraHnyuecknx coequHeHHH 


OuemMeHTapHbili cocTaB, % 


BbIUHCJICHO HalijeHo 


B | Br "e | H | B | Br 
| 438—140° 7,24" | 8,55 =e; ) 62578 | SGHOd. I O47 au 
B(OC.H,)2 43—46°/10 |.52,0 | 59,15 | 10,56 | 7,74.| — | 59/31 | 10:88 | 7/38 im 

59,27 | 10,77 | 7,56 z 
B(OC;H,)2 50—51°/6 | 58,9 | 65,06 | 9,04 | 6,62 — > | 6488 | 92261 6.63 = 
)2BOC.H, 48—49°/7 | 56,4 | 69,56 | 10,88 | 7,97 — | 69:90 | 11705 | 7202 = 
69,91 | 44,10 | 7344 
1,Br2),B = — | 17,59 | 2,44 | 4,79 | 78,18 | 17:44 | 2350 | 4,24 | 78,83 
17,10 | 2.61 | 1,28 | 78:98 
JH,),C,H.N 4146—118°/4 | — | 78,87 | 9,39 | 5,16 — | 78:61 | 9:93 | 5:46 2 
78,55 | 9,92 | 5.48 os 


QIKCNeEPHMEHTANLHAA YACTh 


Bee OnbiITbI NpOBOAHJINCh B Cpesle TULATeIbHO OUMWEHHOFO OT KHCOpOsa u 

JOpofAcoflep*KalunX BeULeCTB asoTa. 

I. TlonyyeHune TpvannunOopa. Tpuannun6op nomyyen no pa- 
2 onMCaHHOH HaMuH MeTosuKe (°). B peakijuio Opamucb: Marnnk 48 1, OpomucrTpiit 
mua 60 r, apupaT dropuctoro Oopa 37 r, aOcomoTHbI acpup 500 ma. Tipu ta- 
onan peareHTOB yJalOCb NOYYNTb TpuaIHAICOp C BbIXOJOM Jo 92%. 
HTC3HPOBAHHbIH TpuaHIOOp mpescTaBaer OecUBeTHYIO, MpO3spa4dHyt10 *KUI- 
CTb, BbIKMMAalOllyio B mpeqenax 62 — 65°/15 mM u uMmeruty1o da 0,7178, 


a. Bec 134,136 (BbruncmeHO 134). 


: Hatimeno %: C 80,16; H 11 
| B (CgHs)3. BrtuncaeHo %: C 80,6; H 11, 


2, B3sauMOJelictpue THPHaNAUuNOoOpa c yKeycHon 
cnoTtow. K 7,88 r tpuanmunOopa no KanuiamM JoOaBianu 3,55 r ned. 
sCOOH. Bpillesstouluiica mp 3TOM a3 yaBsIMBaeTCA OPOMHBIM pacTBOPOM 
la, KOTOpHIM ObicTpo oGecuBeyuBaetca. IlomyyeHHbIli MpH 9TOM pacTBOp Npo- 

IBaJICA COMOBbIM PacTBOpoM, BOLO JO HeTpambHOH PeaKIHN UM BbICYLUMBaICA 

I, npokanenubim CaCle. Tlocne yqanenna CCla Opi Bbiqenen 1,2-7nOpomnpo- 

Hc T. Kum. 140,8°; m2 1,5322 (nur. qannpie: T. KUN. 141,6°; n° 1,5367). 
anlmun6opatieraT (BEIxon 46,9%) nocne yaneHua CHsCOOH xunurt npu 138— 

0° uw mpescTaBixeT coOoH OecliBeTHYIO NpO3spayHy!O MKHAKOCTD. 


Hanneno %: C 62,78; H 8,01; B 8,17 
(CsHs)eBOCOCHs. Brruncueno %: C 63,15; H 7,24; B 8,55 


8. B3aumMowehcTtBue THHANANAOOPa C XTHAOBHM 
nuptom. K 3,81 r rpwaniunOopa npnOaBiaan 2,61 r a6c. 9sTHOBOrO 
upta. IIpH 9TOM HaGsmOfasOcb CHJIbHOe pasorpeBaHHe peaKUHOHHOH CMCCH. 
ocle yNaneHusA usObiTKa CnupTa B BakyyMe OTTOHAAaCh GeclBeTHaA, Npospay- 
iA 2KHIKOCTb C T. ku. 43 — 46°/10 mM, npescraBniomlad coOoh AMSTHJIOBbIM 
Mp aniuOopHOk KucMOTHI (BLIXOA 52%). Beienatoululica MponMen yaBu- 
ICA OPOMHbIM pacTBopom CCla. 


Harmneno %2 @ 59331 59.277 H 10,88; 10,77: B 738s 7,06 
C3Hs5B (OCsHs)2. Brruncneno %: C 59,15; 10,56; 1) 04 


4,.B3aumMoqeucTBHNe TPHAAAUHAGOOPA C ANAUAOBEM 
nuptom. IJlpuOapnaiu mo KanasM K 5,5 r TpHamiunOopa 4,7 © amHso- 
(Gta 


: 
Boro cnupTa. B Bakyyme oTrouasH OeclIBeTHYIO, MpO3pauHy10 XKUAKOCTD 
WMaIHOBbI abup amu“6opHo KucoTH! mpH 50—51°/6 mm (BbIxoy 58 % 
Bulensiouuiica BO BpeMA peakILHM MpoNnMeH yaBMBaIcA OPOMHBbIM PacTE 
pom CCla. 


Hatiyeno %: C 64,88; H 9,26; 


B 6, 
CsHs5B (OCsHs)2. Brruncueno %: C 65,06; H 9,04; B 6 


63 
62 

5. Bs3aumMomweutcTBue TpuHaAAUNMOOpAa c yYKCYCHHE 
ambderugom. IIpu s3aumozeticraun 8,8 rtpHanmunOopa c 3 r yKCyCHO: 
alblerufa OOpa30BblBaicd STHOBbIM 3bup AvanmuOopHol KHCOTHI (BBIXC 
56,4%), KOTOpbId KunuT mpu 48—49°/7 MM uw MpescTaBJiaeT MpospauHy!lo KK, 
KOCTb. 

Hafineno %: C 69,91; 69,90; H 11,05; 11,10; B 7,02; 7,11 
(CsHs)2BOC2Hs. Brruucueno %: C 69,56; H 10,88; Brio 


6. B3aumofelictBueTpuanaun6opac 6pomo-s. K 0,6 
TpHaliuiGOopa oOaBianu 2,1 r Opoma B 10 ma CCla. Bpom foOaBisasu c H 
6O0/IbLIHM H3O0bITKOM. OcTaBuIsAJIM HaBecKy B OpoMHoM pactBope CCl Ha 1 mecal 
IIpn 3sTOM mpowcXosNT mpHcoetuHeHHe TeopeTu4ecKorO kKosMYecTBa OpoM. 
CCla orroHavica B BakyyMme. Tpuc-(1,2-an6pomnponus)-Oop npelcTaBsaer <; 
TEMHO-Oypyl0, MaJIONOABHXKHYIO X2KHAKOCTb C Pe3KUM 3amaxOM. 


Haiigeno %: C 17,14; 17,10; H 2,50; 2,64; B 1,24; 1,28; Br 78, 83: 78! 
(CsHsBre)gB. Bblunciieno %: C 17 59; H 2. 44s Beng; Br 78, 18° 


7.KomMnaexkc TpHantaunGopac nupugzunom. IIpu6a 
iseM 10 Kanuism 1,25 rnupuHquna K 2,1 r TpHanmunOopa (MomApHoe COOTH 
menue 1:1); mpH STOM NMPOHCXOAMT JOBOJIbHO 3HaYHTeIbHOe Pa3s0rpeBaHHi 
H36bIToK NHpHAMHa OTTOHACM B BakyyMe, HU MpOAyKT peakluu nosBepraem Bi 
KYYMHOHM pasronke. OrronseTca MacmooOpa3Han OecliBeTHad, Mpo3spauHaA KU) 
KocTb c T. ku. 116—118°/4 mM. OnemenTapHbI aHamu3 nosTBepxaeT OOpasi 
BaHHe KOMIIJIeKCa: 


Halineno %: C 78,64; 78,55; H 9,93; 9,92; B 5,16; 5,48 
B (CsHs)gCsHsN. Buruncuieno %: C 78,87: H 9,39; B 5, 16 


Ilocrynuso 
2 VE 1958 
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XHMH A 


Akanemmx M. M. UEMSKHH, M. H. KOJIOCOB, 10. A. APBY30B, 
E 1OH-IOAHb, WIEH XYAM-IOM, K. A. CKJIOBOBCKMM, M. fr. KAPANETAH 
u A. HW. PYPEBHY 


MPOMEXKYTOUHBIE CTAQMM CHHTE3A TETPALLMKJIMHOB 


1956 r. Hamu Obl CHHTesHpOBaHbI (1) TpHunKsHuecKHe KeTOJIBI TuMA (I), 
OrMuHble TeTpauukHHaM (111) B OTHOWeHHU CTpOeHHA ABYX KOJI H HMeIO- 
B TP€TbeM KOJIbILE PeaKILMOHHOCHOCOOHYIO JBOMHY!O CBA3b B MOJIOKeHHH 
CXOMHbIC COCAMHEHHA ObWIN TakxKe NomyueHb! B 1957 r. Muxodcdenom, 
‘ebe bh. TOM ump.(°). B pasBurue sTux ucceqoBaHHit MbI MpoBesM usy4yeHHe 
IMM MPHCOCAMHEHUA Pa3JIMYHbIX PeareHTOB K 2,3-QBOHHOH CBA3H COeu- 
ali (I) c Wenbto BBeJeHHA B UX MOseKYsIbI AKTHBHBIX (PyYHKUMOHAJIHBIX rpynn, 
XOMMBIX AIA CO3MaHHA B KOUibue B y-KerosupHow rpynnuposku (II) u 
oHeEHIUero NOCTpoeHuA KObia A TeTpalluKsJIMHOB NO paspaOoTaHHOMy HaMu 
ee MeTony (°). 


} 
; 


CH, OH R’ CH, OH R N(CH), 


COA XO 
R Oo OH 


J Ml {l! 


aK noKa3a/IM MpoBeyeHHble HCCIeqOBaHuA, CoemuHeHUA (I) merKO pearn- 
T C THNMYHBIMH 3/IeEKTPO*HIbHbIMM peareHTamu, HanpuMep Hale, RCO;H 
Hal, o6pasys c BbICOKMM BbIXOJOM COOTBeTCTBYIOUIMe AMTasOuANpOUsBOL- 
SMOKCHbI, rasIOHATHAPHHb! WM raJIOMAKeETOHBI (KOHCTAaHTHI M WaHHble aHaJiu- 
MHTC3MPOBaHHbIX COeAMHEHHM mpuBeseHb! B Tabs. 1). 
aK, mp OpomupoBaHuu coesuHeHHi Tuna (V) 6pomom B CHCl; mpu —60° 
ayloTca c BBIxoqom 60—70% coorBercTBylouiue NuOpomusb! (IX), a mpu 
jleHuu Tex xe coequHeHH (V) * PhCO;H B CHCls (20°, 16 4ac.) nomyya- 
¢ BEIxonom 85—95% a-snoKcugb Tuna (IV). O6e peakinM mpoTeKatoT 
eOCnellMuyHO HW MpHBOAAT K COCAMHEHUAM, COJepKallluM QJIEKTPOPHJIbHbIA 
CTUTeIb B NOJOKeHUN 3a. 
HaJIOPMYHad MpPOCTPaHCTBeHHad HallpaBJICHHOCTbh HaOsOfaeTCA M MPH MpH- 
WHeHHM K BellecTBaM Tuna (V) HOCI uau HOBr mpu elicrBun Ha Hux 
-BuOCl p pozuom atleroue npu 20° usu (CH2CO)2NBr B 0,01 N sBoguo- 
‘OHOBOM pacTBope H,SO, upu 0°. Hleppai u3 STHX peakilM MpHBOLUT K 
130BaHHIO XJIOPruApHHOB TuMa (X) (BEIXo, 75—85%), a BTopaa (Cc TaKHM 
BIXOJOM) — K CMecH M30MepHEIX Opomrugzpuxos Tua (VIII) u (XI) B co- 
eHHH MpHOmMsuTeIbHO | : 2; TaKUM OOpa3s0M, BO BCeX ClyYaAX MPOUCxo- 
Mpucoequvenne B NomoOwKeHUA 28, 3a. 
Spomruy pun Tuna (VIII), a TakxKe XNOprHApuHb Tuna (VII) moryt ObITb 
UCHLI C YJOBJICTBOPHTEbHIM BbIXOZOM HM ApyrumM cmoco6om — packpbl- 


* He onucanubie pavee alleroKcukerount (V6) u (Vr) Opin Tomy 4eHb! 13 HalMg-anKorona- 
eTomios (Va) u (Vs) allerumpoBanuem Ac2O B Gexsome pH 20°. 


1Ka3s 2036 13 


pHeM a-sn0KcuyoB (IV) npx nomomu Py-HBr uau Py-HCl B cnup 01 
pacrpope (10—15 mun. mpu Kunenun). OOpaTHad peakilMaA, 3aMblKaHHe OK 
Horo Koybila mpu Jelicrsuu Ha ranonzrugpune (VII) u (VIII) 0,1 N KOE 


IVa R=R'=H 
1V6: R=H, R'=Ac 
1Vp' R=OMe. R= 


Vila; R=R'=H, X=G 
Vil6: R=H, R'=Ac, X=C) 
Vilpi R=OMe, R'=H, X=C) 


XNla: R=R’=H, X= 
XII6: R=OMe, R'=H, X= 


Xllla: R=R'=H, X=C) 
X16: R=H, R'=Ac, X=C} 
XIlls: R=OMe, R'=H, X=C} 


XIVa: R=R'=H, X=Br 
XIV6: R=H, R'=Ac, X=Br 
XIVB: R=OMe, R'=H, X=Br 


| 


H,c OH 


X1Xa: R=H 
RAiX& R=OMe 


Va R=R'=B 
V6° R=H, R’=Ao 

Ve R=OMe, R'=H 
Vr P=OMe. R'=Ac 


1Xa° R= 
1X6 R=OMe 


XVa: X=H. Y=OH, X +Y'=O 

XV6: X+Y=X'+Y'=O 

XVs: X=H, Y'=OH, X'=H, 
Y'=OH 


HO H 

XXa: Z=CH=CH 

XX6: Z=CH—CH 
a 


Xa: R=R'=H, X=C) 
X6: R=H. R'=Ac, X=C) 
XsB° R=OMe, R'=H, X= 


Xla: R=R'=H, X=B) 
X16: R=H, R'=Ac, X=Bi 
XIs: R=OMe, R'=H, X=B> 


OR 


" H,G 


Ruar© 
XVla: R=R'=R"=H, X=H 
XVI6: R=R'=H, R"=OMe, X= 


XVlla: R=R'=R"=H, X=C) 
XVII6: R=R"=H, R'=Ac, X=C) 
XVIIp: R=R'=H, R=OMe,X=() 


XVIlla: R=R'=R"=H, X=Br 
XVIII6: R=O Me, R'=R"=H,X=Be 


XXla: R=H 
XX16: R=OMe 


a-snokcuyaM (IV). M3somepupie ranonyrufpuuel Tuna (X) u (XI) B sTmx ye 
BMAX C MONTH KOMMYECTBEHHBIM BbIXOJOM OOpasyl0T CTepeou3omepHEle B-3T1 
cub Tua (VI), KoTOppie B CBOIO OYepedb MOTYT ObITb pacKpbITH! ranouyr 
paTaMH NMpHyMHa B MCXOLHbIe XOp- Hu Opomrugzpuupl (X) u (XI). 
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Ta6Omuuna 4 


Hatiqeno % Buryncneno % 


T. ma. Hu pass. uw pacTBo- 
PuTesb AAA Matsa. dk uu Maawe mu (Ige) 
ey C | H|Hal| c |H | Hal 
138°(EtOH) 249, 289 (4,03, 3,22) 73, 40/6,74 73,75|6, 60 
189°(C,H,CH,) 247, 286 (4,04, 3,16) 74, 31)6, 48 74,3116,34 
211°(50% EtOH) 255, 317 (4,12, 3,86) 70, 346,76 70,05}6, 64 
174°(EtOH) 242, 287 (3,96, 3,16) 75, 72/6 ,55 75,5316, 74 
209°( EtOH) 258, 333 (4,03, 3,69) 74, 81/6, 58 74, 98)6,74 
141°(50% EtOH) 250, 289 (4,03, 3,17) 74,01|6,90 73,75|6, 60 
191°(50% EtOH) 246, 286 (4,16, 3,16) 71 ,25)6, 58 71, 31/6, 34 
174°(AcOEt) Doon Lois Ete 3,48, | 69,9416, 60 70,05)6,64 
163°(C,H,) é S 252, 291 (4,01, 3,19) 64,30)6,22| 12,62] 64,17}6,10] 12,64 
161°(C,H,) 204, 288 (4,02, 8,12) 638, 65/6,09] 10,65) 63,25)5,93] 10,98 
179°(AcOEt) 207, 317 (8,92, 3,65) 61,43/6,28] 11,39) 61,83/6,16) 14,44 
164°( EtOH) 202), 202) (4.42, 3,22) 54,99)/5, 20] 24,37) 55,40|5,27| 24,57 
153°(75% EtOH) 251, 288 (4,11, 3,21) 55,54/5,35} 21,81] 55,59/5,22) 21,76 
170°(50% EtOH) 238, ban See 51,66/5,67] 24,37) 51,48/5,67] 24,42 
,84, 3,65 
146°(AcOEt) 249, 290 (4,06, 2,89) 46,79|4,47| 41,05} 46,47/4,15| 41,43 
174°(EtOH) 260, 349 (3,92, 3,66) 46,10]4,36; 38,26] 45,96}4,34| 38,22 
244°(GH¢) 250, 291 (8,99, 3,24) 64,00/6,24| 12,68) 64,17/6,10) 12,64 
158°(70% EtOH) 250, 288 (4,01, 3,15) 63,14/6,01] 141,09) 63,25/5,93) 10,98 
210°( EtOH) 255, 316 (4,08, 3,68) 62,16]6,22| 11,42) 61,83/6,16) 14,44 
179°( EtOH) 250, 290 (4,12, 3,39) 55,54/5,38) 24,34] 55,40/5,27) 24,57 
157°(25% EtOH) 249, 288 (4,06, 3,17) 55,37/4,98) 241,64] 55,59|5,22) 241,76 
205°( EtOH) 228, ae eu 53,91]5,53! 22,10) 54,09/5,39] 22,50 
424°(C,H,) 200, 291(4 03 oy 4) 73,58|6,62 73 ,75|6, 60 
192°(50% EtOH) 256, 319 (3,94, 3,67) 70,18|6, 86 70,05|6,64 
95°(CHCI,— rekcaH) 249, 290 (4,01, 3,17) 65,00/5,59} 12,59) 64,63/5,43]) 12,76 
100° (MuoKcCaH — reKcaH) 244, 287 (4,28, 3,23) 63,56|5,60} 11,00) 63,65|5,34) 141,05 
95°(AcOEt) 201, 194,22, 3590) 62,1215,66] 11,72] 62,24/5,55| 11,48 
64°(CHCI1, — rexean) 251, 291 (4,03, 3,18) 55, 89/4, 81] 24,63) 55,73/4,70| 24,72 
57°(CHCI, — rexcau) 251, 294 (3,99, 3,29) 55,64)4,87] 22,08] 55,90/4,69| 21,88 
70°(MHoKcaH — reKcaH) 255, 317 (3,86, 3,64) 54,13)4, 84) 22,49] 54,414, 85) 22,63 
435°(C,He) 247, 287 (8,44, 2,95) 74,13|6,75 73, 75|6,60 
152°(EtOH) 249, 288 (4,00, 3,09) 74,52)6,07 74, 36|5,83 
176°(EtOH) 260 (2,26) 73 ,03|7,12 Th4|1,o0 
435°(C,H.) 249, 291 (3,63, 3,09) 74,11|6,80 73, 75|6, 60 
161°(50% EtOH) eas eo ened 69, 95\6, 71 70, 05|6,64 
’ ne é ? 
88°(C,H,) 252, 292 (4,04, 3,22) 64,86]5,78) 13,01} 64,63|5,43) 12,76 
119°(C,H,) 250, 288 (4,14, 3,15) 63,27|5,49] 11,06] 63,65/5,34) 411,05 
121°(C,He) 223, ae pai 62,44/5,79) 11,30] 62,24/5,55) 11,48 
68°(CHCI,— rentau) 250, 290 (4,02, 3,410) 55,31/4,57| 25,23] 55,73/4,70) 24,72 
66°(CHCI,— rexcaH) 258, 318 (3,93, 3,68) 54,09)5,25 54,41|4,85 
204°( EtOH) 262 (2,32) Whe QO da ud: 78,2317, 88 
162°(EtOH) 264 (2,29) 73 ,10)7,44 73,14|7,37 
127°(C.He) 223, 249 (3,72, 4,19) 68,53}6,80 68, 38]6,78 
144°(H.O) 247, 287 (4,07, 3,15) 58, 89]6,35 59,04/6,05 
160°(50% EtOH) 249, 289 (4,05, 3,11) 74,06|6,00 74, 36/5, 83 
272°(EtOH) 61,19/5,08 60,70/5,39 


* Moxnoruypat 


IIpucoequnenve HOCI xk xeromam (XIX) u (XXI), aBasatomumca scbupamu 
JOB, HIM XJIOPHpOBaHHe 9TUX COeAMHEHU XOpoM B CHCl]s npu —50° c no- 
SIYIOULMM THAPOM30M BOZOK B mpucyTcTrBHM CaCOs npu 20° npHBoguT K Ma- 
YCTOHYHBLIM XJOpKeTOHaM TuNnoB (XIII) u (XVII) c BEIxogom oKon0 80%. 
cjleqHue, a TakxKe He MeHee ycrToitunBbIe OpomKeTOHI TuNoB (XIV) u (XVIII), 
TyT ObITb, KpOMe TOrO, MOuTyYeHbI C BEIXOZOM 75—90% OKNCJIeHHeM COOTBET- 
3yIOWHX XJOp- H OpomrugzpuHoB Tunos (VII), (VIII), (X) u (XI) xpomoson 
cnoTolH B 80% AcOH (30°, 30 muu.). 

Tanougkeronbi tunos (XIII), (XIV), (XVII) u (XVIII) serko Jeranongu- 
roTca Zn-nbiwibIo B ACOH npu 30°, o6pa3ya cooTBercTByIOWIMe OKCHMKeTOHBI 
nop (XII) u (XVI); 9TH 2%e OKCHAMKeTOHEI NoyyaioTca c BEIxoZom 80—90% 
 Tu{pomuse Ketolos (XIX) u (XXI) 0,03 N pacrsopom HCl s 70% cnupte 
u 40°. : 

Sto cpeqéuue ranougzrugpunos (VII), (VIII), (X) uw (XI) yepes ranongaKe- 
wi (XIII), (XIV), (XVII) u (XVIII) u ganee vepes oxcuquKeronp (XII) u 
V1) k supam enonos (XIX) u (XXI1) aBsaetcA OKasaTebCTBOM CTPyKTYyPbI 
°X NePeuHCJICHHBIX coequHeHuH. UtTo KacaeTCH NpOcTpaHCTBeHHOTO CTpOeHUA 


8* 1% 


9THX BEIIeCTB, TO OHO ObIO ycTAaHOB/JeHO CJlexyrouluM oOpasom. IIpu Aekcrs 
tper.-BuOK na snoKkcua (IVa) mocmeqHHH B pesyJIbTaTe BHYTPUMONeKy JAP HO 
PaCKPbITHA G-OKHCHOFO KOVJIbila Obl MpeBpallleH B OKCHKETOOKUCh (XVa), KOT 
pas 3aTeM ObWia OKUC/eHa B AUKeTOOKHCb (XVO), B CBOIO Oepeb NOJTyYeHHy 
BCTPeCUHbIM CHHTE3OM u3 XsOpKeToHa (XVIIa) myTem OOpaOorKu ero OCHOBaH 
mu. Anasioruunoe mpeppaulenue B 3,9-oKucb (XVB) ObINO OCyLeCTBJIeHO ri | 
jMOKCHanOKCHOM (XX6), NOyYeHHbIM M3 KeTOJia (Va) BOCCTaHOBJIeHHeM a 
LiAlH, B rankoub (X Xa) c mocseqyrouluM OkucneHHem PhCO,H. Kak noKa3b 
BaeT PpaCCMOTPeHHe MOJIEKYMAPHBIX MOfeneH, OOpasoBanue Takoro 3,9-OKHC 
HOO MOCTHKa BO3MO3KHO JIMUIb pH Iuc-cowleHeHuu Kose Bu C nu TpaHc-paG 
nogioxKeHun rpynnbt OH mpu Co no OTHOWeHHIO K aTOMaM BOgOpoga pu Cyq 
Co,. Mockoubky mpu aTOM mpeBpamenua (Va) —> (XXa) — (XX6) — (XVB) 
(XV6) mporeKator B yCOBMAX, HCKJIOUAIOULMX BO3MO?KHOCTb HHBePCHH aCHM 
MeTpudecKuX WeuTpos 4a, 9 u Ya, TO, OYeBHAHO, BCe OMMCAaHHbIe B HaCTOAIMMe 
paOote BellecTBa, mogo6Ho 3,9-oKucam (XV), OO/aqalor cTpoeHveM 4aaH 
930H,9aaH, mpuuemM B JaHHOM CJlyyae WuC-coWwleHeHHe TuspoapomaTumt 
ekux Kose B u C, no-BHyquMOMYy, ABJIAeTCH HanOouee cTaOHJIbHbIM (cp. (*) 
Kouburypallud OcTasIbHbIX aCMHMMeTpHYecKuX LWeHTpos, T. e. 2 u 3, oa 
H3 CKJIOHHOCTH ramousruzpuHos (VII), (VIII), (X) a (XI) erko npespamatee, 
B COOTBETCTBYIOUMe INOKCHAbI (TpaHc-uakcuabHoe pacnouioxKenHe OH u Hai 
W Hecnoco6HocTu ~-3n0KcHyoB (VI) u30MepusoBaTbCcad B 3,9-OKHCH (HeEBOSMO*, 
HOCTb TpaHC-paCKPbITHA SMOKCHAHOFO KOJIbia pH atake u3 B-oOacrTH). : 
CuuTe3supoBaHHble HaMM TPHIMKIMYecKHe coequHeHuA THNOB (VII)—(XIYV, 
u (XVI)—(XVIII) cogepxxaT B nomox%KeHHH 2 u (HIM) 3 OJHY WIM 2Be AKTHBHEL 
(PyHKUHOHAJIbHbIe PpynMbl, IPH MOMOULM KOTOPbIX BO3MOXKHO BBeJeHHe B KOJE 
io B Takux 3amMecTuTeseH (HampuMep, MaJIOHOBOrO OCTaTKa), KOTOPbIe 3aTe} 
MOryT ObITb TpeBpallleHbl B «BEPXHIOICy YacTb KoMbua A TeTpalluKsMHOB. Tak 
uOpomug (I Xa) KoHJeHcupyerca C MAJIOHOBbIM 9PHPOM B MpHcCyTCTBHH 2 JKBY 
BaleHToB EtONa c o6pa30BaHHeM HeHacbilleHHOro MasoHata (XXII), a 8-908 
cug (Via) mpu B3aMMOeHCTBHH C HaTPHHMaJIOHOBLIM 9~PUPOM HU soca aa 
OMbLICHHM MpeBpalllaeTcaA B OKCHAMKapOoHoByto KucnoTy (XXIII). Ananornt 
HO, MPH KOHJeHcalMH HAaTpuHAMaNOHOBOrO D*Ppupac xXsopKeToHOM (XIIla) o6pé 
gyeTca, Hapaty c 2,9-oKcufoKketoHom (XXIV), coorBercrBylollul keToMasJiC 
HaT, BbIJeeHHbIM B Buse Ouc-N-HUTpoeHusruApa3so0na (XXV). +e 
TakuM o6pa30M, OCYULeCTBJICHHbIM HaMM CHHTe€3 TPHILMKMYeCKUX KeTOI 
C aKTHBHbIMH (pyHKIMOHaJIbHbIMA TpynnaMu B KOmbie B oTKpHBaeT BO3MO% 


HOCTb IIOCTPOCHHA KOJIbIla A TeTPaWHKJIMHOB. " 
MuctuTyT opranwyueckolt xumMuH IloctynHus0 
um. Fi. Ji. 3enunckoro AH CCCP 4 VI 1958 


IiuctutyT Ononoruyueckol mM MequItMHCKC * ; 
xumun AMH CCCP ; | 
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XHMHA 


Unen-koppecnonnent AH CCCP C. H. YINAKOB 


O HEKOTOPbIX PEAKUMAX B WENAX COMOJIAMEPOB 
BUHWJIOBOrO CNUPTA 


@Musvueckue CBOHCTBA NOJMMepOB 3aBHCAT Kak OT CHI, JeHCTBYIONIUX MexKy 
poMovleKyJlaMH, TaK H BHYTPH MOJeKyJ1 MEK AY pa3s/IMYHBIMH UX 3J1IeMeHTaMH. 
HMOJe€HCTBHA BHYTPH IeNH MaKPOMOVJIeKYJIbI ONpeweAIOT ee PHOKOCTh, 
MMOJeHCTBUA Ke Me*KTY MaKPOMOVIeKyJaMH — MexaHH4ecKylO [IPpOUHOCTh 
uMepa. MexMOJIeKYJIAPHbIec B3aHMOJeHCTBHA OMPeMeAIOTCA, KAK M3BeCT- 
4) AMMOJbHDIMH CHJlaMH, 6) HHAYKUMOHHbIMH CHaMu, B) WMCnepCHOHHBIMU 
aMH, Tf) BOJOPOHbIMH CBA3AMH. 
CiuBKa JIMHeCHHBIX WeneH MaKPONOJIMMepOB Ne€pBHYHBIMH BaJIeCHTHbIMH CBA- 
M (MMeeTCA B BUY, YTO YHCIO TAKMX CLUIMBOK OFpaHHueHO HW He MpeBpalllaerT 
MMep B TvlOOyJIAPHbIM) OKa3bIBAe€T KAYECTBEHHO TakOe 2%Ke BJIMAHHe, KaK U 
JIMYCHHE Me%KAyuacTHYHbIX CHJI B3aHMOMeHCTBUA (MOCTHTaemoe, HanpuMmep, 
be BBCJeCHHA B CTPYKTYpy NOMMMepa NOMAPHbIX rpynn). Kak BBeeHHe H- 
eH, Tak H yCTaHOBJIeHHe MOCTHKOB Mex/y WeNAMH YBeJIM4YMBaeT TemMepaty- 
CTEKOBAHHA, MOJYJIb YMPYFOCTH H BbICOKOIJIACTHYHOCTH, Pa3PbIBHOe COMpo- 
sJICHHE HW TBEPAOCTh NOJIMMepa WH YMeHbIWAaeT CFO yAVIMHeHHe IPH paspbiBe A 
)YHOCTS Ha yap. Uro KacaeTca CaMoro MexaHH3Ma PaspbiBa NOJHMepa, TO MpH 
TATOUHON CTEMeHU NOJIMMePH3allMU, HE3ABUCHMO OT Ha/IMYHA MOCTHKOB Mex Ly 
IMM, OH MOXKET TIPOMCXOZNTb NO BHYTPHMOJeKYyJAPHOMY MeXxaHUsMy. 
Vmeetcsa, OJHaKO, OHO BeCbMa BaxKHOe NPHHIUNNMMAsIbHOe OTMHYNE MEKLY 
HCTBaMH NOJIMMepa, ONpeeJAeCMbIMH MeXKyuaCTHUHBIMH CHJIaMH B3aHMMoOeH- 
MA (KaK JHMOJIbHbIMH CHJIAMH, TaK H BOJOPOJHbIMH CBA3AMH), C OMHOH CTOPO- 
M BaJICHTHbIMH, MOCTHYUHBIMH CBA3AMH,— c Apyrou. IlepBpie HaxoyaTca 
WJIbHOH 3aBHCHMOCTH OT TeMMePaTypbi H Pe3KO OCAOJIAIOTCA C ee NOBBILLe- 
mM. MocTHuHBle 2Ke, BaJICHTHbI€, CBA3H MpakTHYeCKH He 3aBHCAT OT Temme- 
YPbI B IMHPOKOM ee Avama30He. 
B wesax MOAMpuKaLHH CBOHCTB BbICOKOMOJIMMepOB NyTeM H3MeHCHHA XHMH- 
KOH CTPYKTYPbl NWpakTMYeCKH MPHXOLNTCA MOJIb3OBaTbCA HJIM BBeJeHHeM 
eb NOJAPHBIX TPyNN, UM yCTaHOBJIeHHeM MOCTHUHOH cBa3H. HanpaBsenue 
@CHeEHUA CBOMCTB B OOOHX cayuaAx OyJeT OJHOZHAUHBIM, OLHAKO, Hanpunmep, 
NOCTOHKOCTb MOJIMMepa, CUIMTOTO BaJICHTHbIMH XHMHUCCKHMH CBA3AMH, Oy- 
COXPaHATbCA B 3HAYHTebHO OosIee WIMPOKOM AMamasone TeMMepaTyp, 4eM 
OIMMepa, COJepxKalllero CHJIbHbIC THMOIH. 
Metoyiuka o0pa30BaHHAl CLUIMTHIX NPOCTPaHCTBeHHBIX MOJIMMePOB yTeM ycrTa- 
JI@HHA MOCTHUHBIX BaJICHTHBIX CBA3CH MeXK]Y WeNAMH B pxAe curyyaeB ABJA- 
A Oomee MPeMNOUTHTEJILHOH, YM HCMOJbSOBAHHe MEXMOJEKYAPHbIX CHU. 
TlonyueHue CUIMTbIX NOJIMMepOB MOXKET OCYIIECTBIATbCA Pa3SJIMUHbIMM MyTA- 
BaXKHeHIMIMMM H3 KOTOPbIX ABJIAIOTCH: a) CONOJHMePH3allHA WM- WU NOMMpeak- 
HbIX MOHOMePOB (MO pawHKaJIOBOMy M€XaHH3My); 6) B3auMOseHcTBHe (yHK- 
DHAJIbHBIX FPYNM, BKJIOYCHHBIX B CTPYKTYPY MOwIMMepa H B) NPwMeHeHHeE pas- 
THBIX OOJYYeHHH (raBHbIM OOpasoM Y-JIy4aMh). 
TIpoueccn nosyueHHA CIIMTHIX MOJIMMepOB MYTeEM CONOJHMepHh3allHH BUHUJIb- 
X HW JJMBUHWJIbHbIX ((UaJUJIbHbIX HU Ap.) MOHOMEPOB NOJYYHJI WMpokoe pa3- 
Me. HeqoctaTKOM 9TOrO MeTOa ABJIACTCA TO OOCTOATEIBCTBO, YTO OOPasyto- 
HCA MpOCTpaHCTBeHHbIM COMOMMep AOCTHaeT TOUKH MKeMaTHHH3alHU TOT La, 
Wa ele HMeCeTCA OOMbINOH MPOWeHT 30/1b-)pakILHH, YTO ECTECTBEHHO CHHKAaeT 
IOBbIC H MeXAHHyeCKHe NOKaZaTeH MOMMMepHOrO MaTepHasa. Bosee coBep- 
HHO TaKOH mpolecc mporekaeT, KOra BTOPOH (AHBUHHWJIbHbI) KOMMOHEHT 
IKILMM Hecnoco6eH K romonouMepHsauHH. Tipu stom oOpasoBaHHe mpocTpan- 
HHO CeETKH COMOJIHMePa OCYILECTBIACTCA TOJIbKO MyTeM reTeponosluMepH- 
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3amun. ABTOpOM mpeqOx%KeH H COBMECTHO C COTPYAHHKaMU NIpHMeHeH pA H 
BbIX JMBHHWJIbHBIX CLUIMBaIOlluX AFeHTOB, alOulHxX XOPOLIHe Pe3yJIbTAaTHI 
UX TeTePpOMOMMMepH3alu C AKPWIOBbIMH MPOHSBOAHBIMH HM COXHBIMH BUH: 
JIOBLIMH a:upamu. B KauectBe TaKHX 9(pPeKTHBHBIX pH COBMECTI 
c HW. A. Ap6y3osot u C. A. Tiorkuxolt mpeaioxwexp (*) 4 COBMECTHO C YM. Ca, 
TO JeTaIbHO H3yY4eHI [WIA CONOMMepH3alHH C BUHMJalleTaToM (*) nna 
alleTaIH Pas/MYHbIX alIberHfoB (PopMadb, STHMAaJIb, 6yTHpauJb). . 

Jipyraa rpymma oco6o aipeKTHBHBIX CIIMBATeJIeH JIA CJIOMKHbIX BHHHJIOBE 
SpupoB OpIla BepBbIe CHHTESMPOBaHa M MIpHMeHeHa aBTOPOM COBMCCTHO » 
E. M. Jlaspentpesoit u K. C. Tlogropcxon (*). K Takum CUIMBaTeAM OTHOCATE 
WMapup MeTHIOKPOTOHaMHa HW MeTHJeH-OC-KpOTOHaMHy. YNOMAHYTHIC Mp 
H3BOJHbIC KPOTOHOBOM KHCJIOTHI He CMOCOOHbI K TOMOMOJHMepH3allHH, HO JIePl 
oOpasyloT reTepONMOJHMepbI C BHUHHJIaleTaTOM H ApyruMu CLOXKHBIMH BUHMD 
BbIMH 3PHpaMu, IpHyeM MpH BBeeHHM B peakuMio yxe 0,2—1,0 mon. % ve 
TeJIA MOJyuaIoTCA WpoOspauHble TBeEPAbIe HeMaBKMe COMOJIMMePbI, JIMWCHHE 
MIpHcyllero MOIMBUHMJaleTaTy CBOMCTBa xXJlagqoTeKyyecTH. OAHakO WH TIPHM: 
HeHHe 3THX HOBBIX MIPOIMeCCOB COMOJUMepH3allHH C [HaIMaleTasIaMH HW TeTp 
PeaKTHBHBIMH KPOTOHOBBIMH MPOMSBOLHBIMH JIA NOMYYCHUA CUIMTHIX MpocTpa 
CTBEHHBIX MOJIMMEPOB He YCTPpaHAeT HeEMOCTATKOB, OMPeeJIAeMbIX CaMOH CYL 
HOCTbIO Mpollecca MpOCcTPaHCTBeEHHOH CONMOJMMepHsallwH WM Me€XaHH3MOM yer 
HOBJICHHA MOCTHUHBIX CBAB3eH. 

Boulee COBepmIeHHBIM MpolleccoM OOpa30BaHUA MOJIMMEPOB ABJIACTCA CLIMBE 
JWJIMHHbIX JIMH€HHbIX MaKPOMOJIeKYJI MyTeM peaKUMH KOHJeHCalHN, BKJIIOYe 
HbIX B COCTAB Tel peaKTMBHbIX PYHKIUMOHAIbHBIX rpynn. OOvuHo npu STC 
OOpasyi0TCA HE TOJIbKO MOCTHUHBI€ CBASH MeXKTy WelsAMU, HO M IMKJIbI B Wem 
Bo u30exKaHue STOTO ABJICHHA, HEOKEeMATeMIbHOTO WIA PANa HasHaveHHH NOU 
MepOB, lesecooOpa3HO BBOJHTb B WeNb (yHKUMOHaIbHbIe FTpynnbl MyTe 
reTepOnNOJMMepH38alluN. STO aeT BOSMOXKHOCTh NOMyUaTb Web COMOIMMEpa, 1 
cOJep2xKally!O PacnOJIOKeHHbIX PANOM 3BeHbEB C (PYHKIMOHAJIbHBIMM TpynnaM 
Oco6eHHO HHTeEPpeCHBIM MPHMepOM TaKHX TIpOleccoB ABJIAeTCA MpeNORKeHHE 
ABTOPOM H OCylecTBJIeHHad CoBMecTHO c E. M. JlaspeuTbesoli u K. C. Tlogro’ 
CKOH CONOJHMMepH3aluA BUHUIalleTaTa MW ApyruxX COXKH‘IX BHHHJIOBBIX 3) 
POB C MeTHJIOKPOTOHAMHOM MH KPOTOHaMHOM. CuHTe3 MeTHJIOJIKPOTOHAaMM) 
ObLI BMepBbIe OCYIeCTBJIeEH aBTOPaMH MPH B3aMMOJelicTBHH KPOTOHHIXJOpH} 
¢ MlapabopMoM B cpefe YeTEIPexxopucToro yruepoga (*) NO cxeme. | 

CsH»9O2; Mou. Bb 


CHs ots CHs 9 115 (kKpnockonuyeckh 
SHSGH | /SOCh T= OHe-CHie INH a aleehee net N— 12,18 (team 
COOH coc CONH, " 12,17%) dso 1,16625% 


1,5164, T. ma. 88°; BE 
i xox 80—89% or Te 


aac a” 3 pun (mepeKpucta. 
re JIM30BaH 3 6eH30N4 
NH ConosluMepu3allna 
CH,OH MeTHJIOJIKPOTOHaMHAC 


MOXKeT OCYLLCTBIAT. 
cA B OOKe WIM B pacTBOpHTee, B MpHCyTCTBUM TakKHX MHUWMATOPOB pall 
KaJIOBOH MOJIMMepHsallHu, KaK TepeKuCb OeH30MIa, MepeKUCb alleTHsIOeH30MIL. 
AMHUTPHa30N30MaCIAHOH KUCJIOTHI. Han6osiee npHMeHuM MeTO, conouMepHS. 
MH B MeTaHOJe C OTTOHKOM He BOIeMMero B peaKUMIO BUHMalleraTa MpH nocr 
AHHOM OObeMe peaKIMOHHOM cMecH (mpH MocTeneHHOH BOOaBKe MeTaHosia). | 

Iloury4aiouvecs pH 9TOM JHHeliHbIe rereponowMMepEI OONaator cBOLCTBC 
TePMOPeaKTHBHOCTH HM OOpasyloT IPH HarpeBaHUH HellaBKue HM HepacTBOpPHME 
TOJIMMEPbI MPOCTPpaHCTBeHHOH CTpPyKTypbI. 

Hsyuenue MexaHu3Ma paXMKasOBol COnOMMepH3allH BUHYJalletata c Kp 
TOHAMHOM H ME€THJIOJIKPOTOHaMHJOM, BBINOJIHEHHOe aBTOPOM COBMeCTHO 
B. Jl. Tpyxmanosoli, mo3Bous0 ycTaHOBHTb KOHCTaHTHI COnOJIMMepH3allt 
STHX CHCTeM (OMpeseeHHbIe 10 MeTOLy NosfoOpanHow KpuBoii). 
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Ji CHCTCMbI AM KPOTOHOBOM KHCJIOTAI — BUHUJalleraT ry = 0,01+0,01 
= 2,0 --0,5 uM AIA CHCTeMbI MeTHJOIKpoTOHaMuy — BuHMValleTatT n= 
1+0,01 u re = 0,45-+40,1. 

a OCHOBaHHH NOJIYYeCHHbIX JaHHbIX ObLIO YCTAHOBJICHO, YTO OTHOCHTeEIbHAaA 
BHOCTb K paf\uKaJly BAHMJaleTaTa y KPOTOHOBOM KMCJIOTbI H MeTHJIOWIKpO- 
Mula — OJ/HOrOo NopsAyKa, a y MOHOMepa KOpOoTOHaMHya — HuXKe, 4TO 
0 OObACHHTb pPa3s/IM4YHeM B XHMHYECKOM CTPOEHHH MOHOMePOB Ut BJIMAHHEM 
mocwequero 3BeHa. OTHOCHTe/IbHad aKTHBHOCTb MOHOMepa BHHUJallerata 
JMKaJiaM KPOTOHOBOM KHCJIOTHI, ee aMuya HM MeTHONAaMMa OMHaKoBa. 
OMKHOCTH COCeMHETO PaCNOJIOKeHHA 3BEHbEB MECTHJIOJIKPOTOHaMHa B Lenn 
JMMepa, TaKuM OOpa30M, mpakTuyecku ucK.mtouaerca. II[pu narpepanun re- 
MOMMepOB BUHMJalleTata Cc MeTHJIOKpoTOHaMujoM, N-MeTHJOAbHbIe rpyn- 
oceqHUX Wenen pearupyior Apyr c ApyroM c oOpasoBaHuem mpoctoi sdup- 
WIM MeTHJICHOBOH CBA3H MexK Ly WenaMH. 

€XaHH3M BSaMOJelicTBHUA ObII MpeBapHTeIbHO M3y4eH Ha MOHOMepax. 
HarpeBaHH MeTHJIOJIKPOTOHaMUa B Cpese apOMaTHYeCKUX yrseBOLOPOOB 
CyTCTBHe KaTaJIH3aTOPOB C OTTOHKOM BbIJeAIOUIeHCA PeaKIMOHHOH BOJbI 
paMH PaCTBOPHTe/A, NONyyaeTcA Auspup MeTuOKpoTOHamusa. IIpu Tep- 
paoorke Auapupa MeTHOMKPOTOHAMHa MPOuCXOAUT OTIeMNeHHe tbOpMaJIb- 
(a HM OOpasyeTcA MeTHJeH-Onc-KpoToHamuy. TlocneqHui MoxKer ObITh TakKxKe 
yueH TPH B3aMMOJeHCTBUM MeTHJIOJIKpOTOHaMuya HM KpOTOHaMuya TIpH Ha- 
aHHH UX SKBUMOJIeKY- 

io CMecH B KCHIOIe Bf * q's CH, at 


'TCTBHE =KaTaJIH3aTOpPOB. vines iat CH=CH  HC=CH 
IMM MLYT C BbIXOJaMu, CO se Soy ae de 
sKHMH K TeEOPeTHYCCKUM. | | | l 
OX€MBI peakiMii u cBol ie is i ie 
. ) ) 
CH. 
MOJyYaeMbIX coesquHe. [OHH] ocH, CH, —O—CH, 
Bec... (mo . Pacty) Gis GH CHs CHs 
N — 13,19% (reoperT.  uc=cH_ Ho=CH HC=CH HC=CH 
0/\- “ 
0%); OpomHoe HHCTO co co ie co co 
9 (reoper. 151,0); nb Ae Aine ii (pea 


57; 433 1,1312; 7. na. | L 
; BLIXON OT Teopun 97%. cH,[oH lock, 
ou. Bec. (11a Pacty) 182; 
5,33 % (reoperT. 15,38% ); Gt m ae a 


CH, CHy 
MHOe TIEN 175,6 — eer. ipsam ik ilauints Pa 
70,8); fip V,0202"" dso ies bie —'4,0 | 
54: 7. na. 152°; Bprxon l ce co 
Teopun 95—99%. sal a HN—CH,—NH 
Bpulo SKCIepuMeHTaIbHO cH, 
a3aHo (mpH npoBeweHHu 
KIHH B TOJIYOJIOBOM pac- cy, CH, oy Hs 
pe conomHMepa 6e3 KaTa- shes tpn | ai 
aTopa), uTO YykKa3aHHbIe es haga FIM CH=CH 
KUM mpoTeKkaloT HM B ve We eee apy co CO 
oMMepax IIpakTH¥ecKH NH NH ly dalteg ce 


IHOCTbIO C_ BbIeJIeHHeM H,c—[O—cH, 
perHyecKOro KOJIH4eCTBAa 
bl. ConomuMep BUHHsalleTaTa WM MeTHOAKPOTOHaMUya MyTeM KaTaJH- 
eCKOrO MeTaHOJIH3a MOXKET ObITh MepeBeeH B CONOJIMMep BHHMJIOBOrO CNMpTa 
eTHJIOJIKPOTOHAMH la, paCTBOpHMbIli B BOJe H OONaaroulAlt TaKOH 2%e CTeMeHbIO 
MOpeaKTHBHOCTH, Kak M COmosuMep C BUHHaleraTom. Ilepexoy cono/lMMepoB 
wslalleTata WIM BHHWJIOBOrO CHUpTa C MeTHJIOJIKPOTOHAMHOM B HeMIaBKoe 
lepacTBOPHUMOe COCTOAHHE MpOXOLUT MocTaTouHO Opicrpo (°). Tak, neHKa 
OMMepa BUHMOBOrO cnupTa, coxepxamlero 3 MOm.% MeTHJOJIKPOTOHaME- 
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jla, Jemaerca HepacTBOpHMOl B XOJOAHOH H ropsyeH Bose IPH HarpeBaHHH 
130° B revenue 20 muu. 4 up 180° B TeyeHue 5 MHH., TOra KaK IJIeHKa H3 
cTOrO MOJIMBUHHMOBOrO CnupTa nocie TaKOH o6pa6orku NOJIHOCTbIO COXpal Ha 
CBOIO PpaCTBOPHMOCTB. AnaslorHuHbi addekT JocTuraeTca HW Mp Ip HMeHeH)| 
CMeCeli COMOJIMMepoB: a) C KPOTOHaMHJOM H 6) C Me€THJIOJIKpOTOHAMH OM. ‘ 
M3MeHeHve MeXaHHyeCKHX CBOHCTB MWJIeHOK Np BBeACHHM B Wemb CONOM 
Mepa 3BeHb€B MeTHJIOJKPOTOHaMMya UM TepMooOpaOoTkKe, MO CpaBHeHHiO” 
CBOHCTBaMH IWICHKH H3 MOJIMBHHHJIOBOrO CMMpTa, XapakTepu3yeTcA aHHen 
(cm. Ta6. 1). 
Ta6Omunua 4 


| 
PaspbiBHoe| OTHOCH- 


compoTuB-| TesIbHOe PacTBOpHMOCTb PacTBopumoctTb 

HUE, YAAMHE- | B xomoqHO Bose B ropaueii BoRe 

Kr/cm? Hue, % ‘3 2 P 4 
TlonvBuHVIOBLIN CHUpT 750) 2,5  |He nomnoctnio | IlonHoctbto | 
Cononumep c 3 Mon. % MeTHA- | 
OJIKpoTOHaMH a 1050 10 TlomHocTb10 TlomHocTBI0 
To xe, Mporperbiit conomHmep 1125 10 He pactBopsetca| He pactsopserca 


pW KHNAGVeHHA 


Hosple COMOMMePbI CJIOXKHbIX BHHHJIOBLIX SPHPOB H BHHHMJIOBOTO CIIMpTa 
MeTHJIOJIKPOTOHAMHJOM (H KPOTOHAMHJOM) MOryT HaHTH WHpOKOe MpakTHEt 
ckoe mpumMeHeHue. TepmMooOpaOoTaHHbie CONOJMMepbI OOaaloT S3HAYHTeJIB 
Oomee BbICOKOM M€XaHHYeCKOH MPOUHOCTHIO, YM YHCTHIH NOMMBHHHVJIOBBIN CHM 
H COBepIeHHO HepacTBOPHMbI He TOJIbKO B XOJIOQHOH, HO HW KHNALIeEH BOLE. 1 

ConouMMepbl BHHMsIaleTata, comepxautne 1—3 mon.% MeTUIOMKPOTOHaM 
ya, pacCTBOpMMble B OObINHBIX OPraHH4YeCKHX PaCTBOPHTeMAX, MOryT NPHMeHAT 
CA B BHUe JAKOB. Tlonyuaempie NOKPbITHA MOCMe UX TeEPMOOOPaOOTKH OTH 
JOTCA TBEPJOCTbIO, TEMJIOCTOHKOCTbIO, HEPpaCTBOPHMOCTbIO HW BBICOKMM MOBepi 
HOCTHBIM OyleckoM. AHasorHuHbie BOMOPACTBOPHMbIe CONONHMePbl BHHHJIOBG 
cnupta, Oylyun IPMMeHEHbI B KadeCTBe MOKPbITHH, oOpasyi0T mocyie TEpMOOOf 
O60TKH JOCTAaTOUHO BOMOCTOHKHe MWIeHKH. Komnuiekc CBOHCTB TaKHX MOKPHIT 
JleaeT WesecooOpa3HbIM UX MpHMeHeHHe B ECKOTOPbIX CMeMHaJIbHbIX OONaCTsA 

IlpumMenenue CONnOJHMepOB BHHHJIOBOrO CNHMpTa C MeTHJONKPOTOHaMHA 
aeT BO3MOXKHOCTH NOJYUNTb H3eMA, CTOHKHE K BO3JCHCTBUIO OeH3HHAa H J 
CTATOUHO BOJOYNOpHbIe Oe3 JONOHHTeIbHOH UX OOpab6oTKH. 

Boubuioh WHTepec MpeACTaBJAIOT TEPMOPeaKTHBHBIe CONOMMePbI BHHMI 
BOTO CHHpTa (COMOJIMMePbI C MeTHJIONKPOTOHAMHJOM, a TaKKe TPOMHBIE COI 
JIMMePpbI BAHHJIOBOFO CNMPTa C METHJIOJIKPOTOHAMHJOM HW KPOTOHaMHOM, HJIH Ch 
CH COMOJIMMePOB BHHHWJIOBOFO CNHPTa C MeTHJOJIKPOTOHAMHJOM H BHHHVJIOBC 
cmupTa C KpOTOHaMHJOM) AIA NOWYYeHHA CHHTeTHYeCKOrO TepMOpeaKTHBHC 
BOJIOKHa OcoOoro THNAa (°). Takoe BOJOKHO nocie TepMooOpaboTKH JenaeTca I 
PacCTBOPHMbIM B Bole, He TpeOyeT COpaboTKH copMasbyeruyqoM HM OTMNUAel 
OT OOBIYHOFO «BHHHJIOHA» NOBbILICHHOH MPOUHOCTHIO. 

TakuM OOpasoM, Npvanve JMHeEHHOMy COnOMMepy CBOMCTBa TepMope: 
THBHOCTH, 3a C¥e€T BBEJCHHA 3BCHbEB, COepKallUX PeaKTUBHbIe PYHKUMOHA 
Hble Fpyllibl, He 3AHMMAIOUIMX B eM COCeAHEerO MOJIOMKEHHA, OTKPHIBAeT BECE 
IIMPpOKHe BO3SMOXKHOCTH HX TEXHHYECKOFO HCHOMb3OBaHHA. 

Hospasx rpyina rereponoiMMepoB C MpOHSBOAHbIMH KPOTOHOBOM KUCAC 
MIpeACTaBsAeT B STOM OTHOWEHHH OCOObIH MHTepec AIA MpPOUSBOCTBa NOK] 
THH, miacTMacc HM CHHT€THYeCKOTO BOJIOKHAa. 

“Ynerutyt BbICOKOMOJIEK YJIAPHBIX COeIHHeEHHIt Tlocrynuao 

Axkazemuu HayK CCCP 18 V 1959 
LIMTHPOBAHHASA JIUTEPATYPA 


1C.H. Ymaxos,VW. A. Ap6OysoBna,C. A. WaorKuna, Apr. caun. 77 
2 Vee a i TO, Asropedepat mucceptauun, JI., 1957. °C. H. Y wakos, E. M. 2 
premn pe Bd, Ke Gi loro pre Keats Abr. cpu. 114671. 4C. H. Ymax 
E. M. JlaspeutTbesa, M3Bp. AH CCCP, OXH, 1959, Ne 1, 91; Apr. cpun. 1124 
5C.H. Ymaxkos,E.M. Jlappeutbesa, Ast. cpuy. 115540. &®C.H. Ymak 
E. M. JlaBpeutTbesa, Ast. cpug. 115455. 


-Wlormagn Akanemun nayx CCCP 
1959. Tom 128, Ni 1 


XHMHA 


tO. K. FOPbEB u H. B. MAKAPOB 


NPEBPAWEHME ;®PYPAHHYAMHA WH TETPATMAPONMPAHA 
COOTBETCTBEHHbBIE KPEMHVKCOJEPKAIUME PETEPOWMK JBI; 
NIPEBPAIWEHWHE NOCJIENHUX B CEPYCOJEP)KALIHE 
FETEPOWNMK Jibi 


(ITpedcmaezeno axademuxom A. H. Hecmeanosoim: 27 IV 1959) 


-Bronue 1957r. [uamay u ButtexGepr (7) coo6myau, 470 np AuTeIbHOM 
rpepaHun (83—6 qyHel nmpu 250—260°) ancenuscuiana c cepycoxepxallumMy 
epOuWKJaMH apoMaTHyeCcKOH NpHposbl, KaK (eHOKCaTHHH, qeHOTHa3sHH H 
A4HTPeH (10 NMpekpalleHHA BbIZeJIeHHA CepOBOLOpOa) C He3HAUNTEJIbHBIMH 
XOJaMH ObIWIH NOyueHb! COOTBETCTBEHHO 10, 10-qudennu-enoKkcacnsHuH (2%), 
Ha3sacHHH (1,2%) u-enotuacnmuH (4,7 %). Takum oOpasom, B STO BoccTa- 
MTeJIBHOH PeaKILHH, MPOTeKaBUeH C OOJIbLIMM TPYJOM, He 3aTParHBasucb HH 
M KucuIOpOsa, HH HMHHOrpynna, WUKJIKUeCKH CBASAHHbICC JBYMA O€H30/IbHBIMH 
bUaMh B KOHJC€HCHPOBaHHOH CHCTeMe @eHOKCaTHHHAa HU, COOTBETCTBEHHO, (pe- 
Ma3uHa. 

I]pumMeHaa KaTasIMTMYeCKHH MeTOX B3aHMMHBIX IIPeBPalleHHH TeTepOWMKOB, 
PbITHIH OJHHMM M3 Hac (?), MbI NpoBeH PypaHvAHH Ha OKHCbIO alOMHHUA 
Oke MOHOCHJIaHa pH 375° uv nonyunaHu TeTpamMeTuseHCuaH (4%) Hu HapsaLy 
4M \TeTpameTuyeHcHiaH (1,5%) — npodyKT npeppalenna PypanuyzuHa nop 
CTBHEM OOpas0BaBllleroca TeTPaMeTHJIEHCHAaHa. 

B cBa3H C 3THM MBI MpOBesIM Hay OKHChIO aJIIOMHHHA CMeCb C—ypaHuyuHa U 
pameTueHculaHa uM NosyuuH AuTeTpameTuneHcuiaH (4,5%). 
OcyulecTBHTb aHaslorMyuHoe NpeBpalleHhe dypaHuyuna NOL MelicTBHeM JH- 
JiculaHa OKa3aJIOCb HE€BO3MOKHbIM, TaK KaK NOCJeHHH Np KOHTAKTe C 
CbIO aJIOMHHUA 3aMeTHO paguarasca npH 325° u nomHOcThIo npH 360°. 
TerpameTHsIeHCHJIaH Mbl MOJYUMJIH Takxe COBMeECTHOH KaTaJIMTHUeCKOM 
Hipatawnen OyTaH{Nona-1,4 u MOHOCHJIaHa B TeX Ke YCJIOBHAX. 

Tipu yeficTBun cepoBofovoga Ha TeTPaMeTHJICHCHaH HW TETPaMeTHJICHAMXJIOp- 
aH IWMKJIMYeCKH CBA3AHHbIM ATOM KPe€MHHA 3aMelllaeTCA Ha Cepy, H NOwy- 
tca THOdaH (14% wu, cooTBeTcTBeHHO, 4%); OOpaTHbIl nepexox nog jeli- 
W€M MOHOCHJIaHa_ BOBCe He HM@Jl MeCTa, XOTH HM HaOJIOJaCCb BplseeHHe 


oBpozopoya 
+SiHy [ \ +C,H,O ’ ae: 
K JL Al,03 Si AlyO3 [| >s 


6) 
Hy 
aSy 
ty, 


¢ 


4/, 
sno Hs eo 
CH,——-CH 


; | | 
Gs +H)s as CH,OH CH,OH 
Al,O3 


Si 
Gi, 


TparHyzponupaH MpH elcTBHH MOHOCHIaHa HW KOHTAKTe C OKHCbIO aJllo- 
HHA pu 375° npeBpamaerca B neHTaMeTHJeHCHNaH (9,0%); noceqHHi npH 
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ke 


JlelicTBHH CepoBoxoposa B TeX xe YCOBHAX NpeBpaljaeTcA B TeTparHApOTHON! 
pan (24%): | 


IKcnepHMeHTaAIbHaAd yaCTb 


TetpamMetuseucuaan *. a) 20 r 6yranquoma-1,4 MpoBoquuch Ha 
OKHCbIO asIOMHHHaA pu 375° B ToKe MonocunaHa. Tlomyueno 0,6 r (2,8% 
TeTpaMeTusieHcusiana (pH 350° nomyyeHo 0,5 r; npn 400°—nomHoe pa: 
jlowenue): T. Kum. 70—71° (749 mm), np 1,4467, dz? 0,8039, MRp 28,61 
C,H,,Si. Brraucuieno: 28,67. JIurepaTypuble anupie (4): T. KAM. 70,7—70,¢ 
(733,5 mm), np 1,4487, dy’ 0,8065; (°) rT. kan. 70—71° (760 mm); np 1,444 
d;’ 0,8000. 

6) 20 r dypanugzuna npoBosqusuch Ha OKHCbIO asioMuHuaA pH 37t 
co cKopocrs1o 0,4—0,5 mMija/MMH. B TOoKe MoHOcHJaHa. [Ip meperonk 
BbICYINE€HHOrO KaTaJIH3aTa OblIM BblfeseHbl: 0,9 r (4%) TeTpaMeTHJIeHCHJIaE 
(cpeHHe BbIXOJbI W3 JeBATH OMbITOB C pereHepallWeH KaTaJu3aTopa BO3zy 
XOM MOCJte Kaxkoro ombita): T. Kan. 70—71° (750] mm), ny 1,448! 
d20(),8049, MRp 28,63, C,H,)Si. Berancaieno: 28,67. 


Hatieno %: C 55,57; 55,615 H 11,585 11,53: Si 32,3897 32,45 
C,HySi. Beraucneno %: C 55,73; jp lodldl (oo Si 32508 


0,0 r (1,5%) quTerpaMeTueHcuuana (cpeHHe BLIXOLbI U3 JCBATH ONbITOB 
T. Kum. 174—175° (750 mm), np 1,4860, d2° 0,9048. MRp 44,52, CgHj¢8. 
Bpruncseno: 44,04. 


Hatieno %: C 60,89; 60,81; H 14,09; 14,14; Si 24,62; 2457 
CgHygSi. BrraucneHo %: C 60,98; be t4e263 Si 24,76 


JIurepaTypuble Jawupe: (4) T. Kun. 4173—174° (750 mm), np 1,486. 
d7°0,9043; (5) tT: Kun. 178,5° (760 mm}, n> 1,4860, dz 0,8999. | 

AureTtTpametuneucuaan. Cmecb u3 10 r tTeTpameTtusencumana 
10 r cypanuguna (1:1,1) npopoqumacb Haq perenHepHpoBanHOw OKHCb 
aJIKOMHHHA CO cKOpocTbio 0,3 Mi/MHH. B ToKe a30ra mpu 375°. Tlonyuer 
ue : (4,5%): T. Kum. 173—174° (750 mm), nf 41,4870, d;° 0,9010, MK 

Tlentametuseucunan. 20 r TeTparufponupana nposoqunuch He 
pereHepHpOBaHHOM OKHCbIO aJIIOMHMHHA CO cKOpocTbio 0,4 Mi/MHH. B TOF 
MoHOcHJIaHa pu 375°. Tonyseno 2,5 r (9,5%) (mpu 325° Bprxon 2r, UE 
350°—2,2 r, T. e, 8% nu 8.5%): T. KH. 101—102° (760 mm): np 1,449! 
d; 0,8191, MRp 33,60, C;H,.Si. Bermucneno: MRp 33,28. 


Hafineno %: C 59,56; 59,64; H 12,16; 12,23; Si 27,84; 27,78 
C5Hy2Si. Baryucmeno %: C 59,92; FSt2300: Si 28,04 


Jlutepatypnpie Janupie: (5) T. kun. 101—102°, nB 1,4533, a 0,8180. 
Tuodan. a) 20 r TerpameTuneHcusana NpOBOAUMuCh Hak OKHCbIO alK 

MHHMA CO CkopocTbio 0,6 Mi/MuH. pH 375° B ToKe ceposofopona. Kar; 

JIM3aT Hacbillavicd CAKHM KaJIM, H3BJIeKasica apupom. Tlocae otronKu acbuf 


OT BBICYINCHHOM BbITHKKH NosyyeHo 3 r (14%): T. Kun. 120° (759 mM), n 


* Ucnomb3ya metog B. H. Jonroga, C. H. Bopucosa u M. I. Bopouxosa (3) u HarpeBasd Te 
PaMeTHCHIMXOPCHIaH CO CTeXMOMeTPH4eCKHM KONMUECTBOM TPM9THICHNaHa B MpHcyTCTBE 
KaTaqMTH4eckuX KouMuecTB AICls3, MbI MOMYYHAK TeTpaMeTHAeHCHaH C BbIXOLOM 85% ; IIpH BO 
CTAHOBJeHHH AHSTHITMXMOpCHaHa Mb MOJyUHIM WMSTHICHIaH Cc BEIXoZomM 60%. 
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146, dz 0,9960, MRp 26,10, C,H,S. Bpsruucaeno: 26,39. Coennnennue 
JeMOM IaBusioch mpH 125—125,6° (us cnupta), 


Hatigeno %: Hg 63,12; 63,18 
CaHsS-HgCls. Brtuncneno %: Hg 63,23 


27 TeTpaMeTHJIeHAUXJOpcusaHa MpOBOAMINCb Haj, OKHCbIO aJIIOMMHUA 
ekopoctbio 0,3 Ma/MuH. upu 400° B Toke cepopogopona. Tomyyeno 
(4%) (mpu 350° npespaujenue He uMesO MecTa, upu 450° — Bpixon 3,7%): 
MI. M10 5 120,3° (753 mM); coequHeHHe c cysemol MaaBusocb mpH 
(m3 clMpra). 


Hatineno %: Hg 63,01; 63,15 
C,HgS*HgCl,. Breruncneno %: Hg 63,23 


epaTypHble faunple: (°) tr. kum. 149,8—120° (750 mm), np 1,5052, d;° 
60. 


eTparHApotTuonupan. 8 r NeHTaMeTHJIeHCHJaHa NPOBOLMJHCh Hal 
bIO aJIIOMHHHA TIpH 375° B ToKe cepoBogzopona. Ilocae o6pa6oTKu KaTa- 
Ta, Kak OMMCaHo BbIWIe, NomyyeHo 2 rf TeTparHqpoTHoNupana: T. KH: 
i—139° (735 mm), np 1,5032, d7° 0,9774, MRp 30,60, C,H,.S. Brruncuexo. 
0. T. ma. coemuHenua c cynemoi 136—137° (u3 cnupra). JluTepaTypHbie 
mple: (”) T. Kun. 139,4—140° (747 mm), np 1,5048, d, 0,9791; 
WI. coeMHeHHl c cysemol: 137—137,5°. 


Mockozcxuti rocyLapCTBeHHbI YHHBepCcHuTer Iloctynuto 
um. M. B. Jlomonocopa 18 IV 1959 


UMTHPOBAHHASA JIMTEPATYPA 


m Gilman, D. Wittenberg, J. Am. Chem. Soc., 79, 6339 (1957): 
K. lOppbes, KOX, 6, 972, 1669 (1936); 7, 1868 (1937); 9, 153, 590, 1710 (1939); Yu. 
MIY, 79 (1945); KOX, 16, 851 (1946); Y . san. MY, 175, 159 (1956). Jal; SAMb oii 
Ink, bio p micionnss) UMewey BBio'plol Kio DKOX Moz ian e2062 NCO 5pF 
Bie adopt VGOrM Minas E. Ite Eropos, AH, 99% 849 dood) 
Am. Chem Soc 765, 6012 51954), * TOK Oi be By, Meee iiepros 
7, 1868 (1937); IO. K. IOppbes, B. A. Tponosa, KOX, 10, 31 (1940). 
espa, E. A. Mepsosa, B. A. Casonosa, KOX, 9, 590 (1939). 
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Jloxnnaygn AkaweMunm Hayk CcCccP j 
1959. Tom 128, Ne 1 : 


@H3HYECKAM XHMh 


E. A. E®HMOB u H. FP. EPYCAJIAMUNK 


(OB OCOBEHHOCTAX SJIEKTPOOKHCJINTEJIBHbIX PEAKUMM 
HA TEPMAHHEBOM AHOJE | 


(ITpedcmaeneno axademuxom A. H. PpymxKunoim 6 V 1959) 


B wactositlee BpeMs MOXKHO CUHTATb YCTAHOBJICHHBIM, YTO KMHeTMKA aH 
HOTO pacTBOpeHuA repMaHHA m-TuMAa MMUTHPyeTCA Aubbysuel IbipoK u3 PY 
OUHbI NOyNpoBOAHUKa K ero noBepxHocTH (*~°). B cBasn C STHM CJIeLOBaO OF 
aTb, YTO NOLOOHOe B/IMAHHE TMOMYMPOBOMHHKOBBIX CBOHCTB Sv1eKTpoOa Oy) 
XapaKTePHO UM AIA APyrux aHOAHBIX peakunh. Mexyly Tem, npoBezeHHOe UCC. 
JOBaHne Npollecca SIEKTPOOKHCEHHA JBYXBaJICHTHOTO BaHalNA Ha Bpalllaroule 
CA repMaHHeBOM 9ueKTpoe n-THNA (°) NOKA3aJIO YTO HOHBI V?* cBo6oJHO OKI 
JISIOTCA B TOH OOACTH NOTEHWHAJIOB, B KOTOPOH CKOpOCTb pacTBOpeHHA repMaH 
3aTpyAHeHa u3-3a HelocTaTKa JIbIPOK. Bpwio moka3aHO TakxKe, 4YTO CKOPOC 
9JIEKTPOOKHCJICHHA HOHOB BaHaUA 3HAYMTEJIbHO MpeBbIllaeT CKOPOCTh Auddys 
JbIPOK H OMpeenneTCA MHWb Lupdy3HOHHbIMH MpolleccaMu B 93eEKTPOMH 

B cBA3H C STHM MpelCTaBIANOCb HHTEPCCHLIM YCTAHOBHTb, XapakTepHO 
3TO ABJICHHE JIA APYIMX OKUMCJUTEIbHBIX PeakKWHH, NPOTeKAalOllUX Ha TepMaH] 
BOM aHOJle, HIM OHO ABJIAeTCA CNeWMPuYeCKOH OCOOEHHOCTHIO Mpollecca 3J1eKT] 
OKNCJICHHA HOHOB BaHawua. B KayecTBe TaKHX peaKIHH Hamu Oplmn BbIOpa 
peakUHH OKHCJICHHA AHHOHKOB OKCaJlaTa UM ola, KHHETHKA KOTOPBIX JIA nwa’ 
HOBOTO 3JeKTPOa XOpolo u3y4eHa. & % 

TepMoAHHaMHYecKHH MOTeHIMa OKMCJICHHA HOHA OKCasaTa (C,O,?"— 2e7 
= 2CO,) papeo —0,49 B ("). 

Koneynpili mpodykT peakiwu — yrekucJIbIi ras, He ABAAeTCH OKUCIUTER 
HM MPH BbICOKHX AHOJHHIX NOTeHWMaNaX He CNOCOGeH BOCCTAHaBJIHBaTbCcA Ha Ft 
MA@HHH, 3aXBaTbIBAd QICKTPOH H3 BaJIeHTHOH 3OHEI, B MPOTHBOMOMOKHOCTH 
puluanufy Kaun (4). | 

Ha puc. | nokasaHo u3MeHeHHe NOTeHIMana (NpOTHB HOPMasbHOrO BOLOpE 
HOTO 9JleKTpOfa) C MIOTHOCTbIO TOKa repMaHHA n M P-THNMAa C Y/e/bHBIM COT] 
THBJeHHeM 1,5 OM:cM MH AuppysHonKok DtuHol 0,4A—0,5 mm. Kpuppie cua 
B 0,1 N HCI 6e3 qo6anox u c LOOaBKO OKCaaTa KAMA B MHTepBasle MIOTHOCT 
ToKa 10-*— 2-10 a/cm? npu 20°. MeroguKka nomspH3allMoHHEIX H3MepeH 
aHaJIOrH4uHa onmucaHHOl B pa6oTe (°). 

Bpelenwe B pacTBop OKcalaTa KaIMA MPWBOAUT K NOHWKEHHIO aHOLHC 
MOTeHWMaa TepMaHHA II-THIa BO BC€M HCCuIeMyeMOM MHTepBase MIOTHOCT 
TOKa. OTO ABJICHHE OCOGeHHO 3AMETHO MPU BLICOKHX MVIOTHOCTAX TOKa, re J 
mpollecca aHOHOro pacTBopeHna repMaHHsA n-THMAa (puc. |, 7) umeer mecTo 
JeIbHBIM TOK Auppysnn ALIpoK. Takoli npezenbHb ToK Aucddy3uu Awipox | 
wWe3aeT IPH BBCeHHH B PacTBOp OKCamaT-voHa (puc. 1, 3). OcBemleHne a7eKT] 
Wa (repManusa m-runa) 100-cBeyeso sammoit c pacctosHuem 20 cm cHUx 
aHOMHbI NOTeHWMa mpuMepHo Ha 20 mB. 

Kpupaa 3 puc. | coorpercrayer ciyyalo, Kora Ha repMaHHeBOM aHose 1 
TEKAIOT Ba SJIEKTPOXHMMYCCKUX MPOWecca: OKHCMEHHe OKCaaTa UW AHOHOe P 
TBopeHve repmanns. IIpopefenHoe umpu J = 10-2 a/em? un J = 2-107? af 
M3MepeHHE BbIXOJa MO TOKY NOKasasl0, UTO B OOOMX CyYaAX MONA TOKA, H, 
lad Ha OKHCJIeHMe OKCaaTa, NPHMepHO OJMHAaKOBa Hu cocTaBAAeT 25—28 
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13 puc. 1 BUHO, TO peaKUHA OKHCJICHHA OKCaaTa, MpoTeKalollad OHO- 
eHHO C peakIlMeH PacTBOPpeHHA TepMaHHA, Pe3KO YBeJIMYHBaeT CKOPOCTb 
(eqHel B OO1aCTH NOTeHWMAIOB, Pe KHHETHKA SICKTPOAHOrO Mpollecca JH- 
ipyetca Auddpy3svet ALIpoK u3 TiyOHHbI NOJyNpOBOAHHKa K ero MOBepXHO- 
Co3faerca BmeyaTIeHHe, UTO AaHOAHOe OKUCMeHHe C,O,?" Kak Obl yBemn4H- 
KOHICHTPallulO JbIPOK Ha MOBePXHOCTH TepMaHHA, MU TEM CaMbIM OOslerdaeT 
ecc ero pacTBOpeHHaA. 

TO ABJICHHe, NO HalleMy MHCHHIO, CBA3aHO CO CJleXYIOULMMH OOCTOATebCT- 
1. BO-NepBbIX, PCAKIMA OKHCJICHHA OKCaaT-HOHA MpoTeKaeT He cC NoTpebule- 
[bIPOK, a C HHbEKUMeH 9/IEKTPOHOB B repMaHHeBHIt AHO, HOO B MPOTHBHOM 
ae KpHBax 3 uMewa Obl TOK HaCcbINeHHA AbIpOK. Ilostomy sToT mpolecc He 


6 - - 


Puc. 1. Ilonapusauua repMaHuMesporo aHowa B MpHcyTcTBHH 

KeC2O4: 1— repmanvit n-tana ps 0,1 N HCl, 2— repma- 

Hult p-Tana B 0,1 N HCl, 3— repmannii n-tuna B 0,1 N 

HCl + 1,0 N 4KeC2sO4, 4—repmanui p-tuna B 0,1 N 
Hcl + 1,0 N K2CeOa 


eT JIMMHTMpOBaTECA Auysvel AbIpoK u3 ryOuHb! 9MeKTposa. Bo-Bropprx, 
MHBEKIMU BJICKTPOHOB B pe3yJIbTaTe OKHCJICHHA OKCAaNaT-MOHaA MX KOHILeH- 
UA Ha MOBePXHOCTH FepMaHHeBOrO Z/JeKTPOAa Pe3kO BOspactaeT. Dro npel- 
JIA€TCA BECbMa BEPOATHBIM, CCJIM YUECTh, YTO B HCCIeELYeMOM MHTepBawe MOT- 
eli TOKa MOBEPXHOCTb repMaHHA 3apsAxKeHAa MOMOMKUTEMbHO (°), T. e. 9Hepre- 
CKHe 30HbI H30PHYTbI KBEPXY HM KOHILCHTPallMA 9EKTPOHOB Ha NOBepXHOCTH 
HOTO pag MeHbIIe, YeM B OObeMe NO ympoBoAHHKa. B pesymbratTe HHbeKUAM 
TPOHOB B MOBePXHOCTHOM CJI0e repMaHHA CO3alOTCA CHJIbHbIe SeKTPHY4eE- 
NOMA, KOTOPHIe B CBOIO OYepeb CNOCOOCTBYIOT NOABJIEHHIO TaM OombIOrO 
YeCTBA JbIPOK H3-3a Apelitba uM MeCTHOM renepaltuu. ITO IPHBOMMT K yCKO- 
10 peakWMH aHOMHOrO PacTBOPeHHA TepMaHHA, MpoTeKalomleH c yyacTueM 
K H JIMMUTUpyemMoll UX KOHIeHTpallMeli Ha rpaHulle pasfena repManuit — 
TPOJIHT. 

a repmManuu p-Tuna (puc. 1, 4) CHMKeHMe NOTeHIMala M3-3a peakilMu 
JIGHHA OKCaaT-HOHa MPOWCXOAMT TOJbKO MPH HH3KHX MIOTHOCTAX TOKa 
6-10-8 a/cm?). IIpu Gomee BbICOKHX MJIOTHOCTAX TOKAa, Tle, KaK MoKa3a0 
peHue BbIXOJO3 NO TOKY, MpakTH¥e*KH MPOTeKaeT TONbKO OANA peaKIHA 


HOrO pacTBOpeHuA TepMaHHA, HaM4Me B pacTBOpe C,O; He u3MeHaer 
HiiMaia aHoya. 

HT€PeCCHO OTMETHTb, ITO TOUCUHHIe AZBI, OOBIMHO OOPasyrlolluecs MPH aHol- 
pacTBopeHuu repMaHuA B OOMACTH BLICOKUX MOTHOCTeH TOKAa, ropa3yqo Me- 
BHIPAKeHbI B CyYae HaIMYHA B IICKTPOJMTe OKCAaMaT-HOHA. ITO elle pas 
Bep2KaeT TOT (pakT, UTO B TOM CHy4ae KOJIMYECTBO AbIPOK Ha MOBEPXHOCTH 
aHHA BO3pacTaeT. 

HaJIOTHYHbIe ABJICHHAA HMeIOT MeCTO HW B Cyydae MPHCYTCTBUA B pacTBope 
cToro Kaus (puc. 2). 3fecb TakKxe He HaOmOMaeTCA MpeebHbIM TOK Audp- 
HW [bIPOK U3-3a HHBEKIMM BICKTPOHOB B repMaHHH MPH OKHCJICEHHM HOHOB 
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toma. Kpome Toro 3fecb, NO-BHAMMOMY, NpOWCxOAHT elle OAHH mpolecc, CI 
coOcTBYIOWIMH yCKOpeHHIO peakKUMH aHOAHOTO pacTBOPeHuA TepMaHHA. 
Oxucmenue voHa toa — mpolecc TepMof,uHamuueckn OOpatTumbli. Hopmag 
HB MOTeHUMa STOH peaKttun paBeH +0,535 B. IlosTomy peambHo JonycTH 
uTo HO, ABJIAIOWWICA KOHCUHBIM IIpokykTOM peaklIlun, cnocobeH BOCCTaHaB 
BaTbCAH Ha aHOJe, 3aXBaTbIBad QJICKTPOHbI W3 BasleHTHOHM 30HbI. Kak noKasa, 
Tepuusep u Bex (4), 970 J0sKHO MPHBOJUTD K NOABJICHHIO JONOHUTEIbHOTO KON 
yeCTBa J[bIPOK B MOBEPXHOCTHOM CyI0e TepMaHHA HU, CeOBaTeIbHO, K JeENOAp 
3allH mpollecca aHOAHOrO pacTBOpeHHA. | 
Bo3mMoxKHOCTS NpOTeKaHHA peaKUMH BOCCTAHOBJIeCHHA Hoa NoLTBepxKaer 
TaKKE BHSYAJIbHBIMH HaOsIOLeHHAMH. Tak, MPH QIeKTPOMM3Se He NOABMAET 
HHTCHCHBHAA WKeITaA OKpacka pacrBopa, XapakTepHasa Aa Kona. Kpome Tor 
BbIXOJ 0 TOKY PeaKIMHH AaHOAHOTO PacTBOpeHHA TepMaHUuA B 9TOM CIyyae OF 
30k K 100%. OuesuyHo fox urpaerT 3ecb pomb cBoeoOpasHoro «nepeHocuH 
TOKa» CHOCOOCTBYA OOMeHY 2/IeEKTPOHAMH MEX BaeHTHOK 30HOK U 30HOK Tif 
BOJIHMOCTH. ‘ 


4 8 2 6 L0mafem? 


Puc. 2. Tlomapneauua repMaHvHeBoro aHoOjla B IIpHcyTCTBHH 

KJ: 1 — repmanuiit n-tuma B 0 1 N HCl, 2— repmanuut p-Tuna 

B 0,1 N HCl, 3— repmanuit n-runa ge 0,1 NHCI+ 1,0 N 
KJ, 4— repmanult p-Tuna B 0,1 N HC! 1,0 N KJ 


ee ee 


Takum o6pa30Mm, Ha OCHOBaHHH MMeIOLWHXCA B MTepatype (*~°) u nomy4e 
HBIX B HaCTOAWeH paOoTe SKCNePHMEHTAJIbHEIX JAHHBIX pelcTaBsaeTcA BC 
MOXKHEIM CJeslaTb BbIBO, UTO TOJIbKO OHA JIEKTPOXMMHYeCKaA PeakUua, HN 
1Ollad CBOHM Ppe3YJIbTaTOM pa3spylleHHe KPHCTasIMUeCKOH pellleTKu,— pea 
IMA AHOAHOTO pacTBOpeHHA TepMaHHA JIMMHTUPyeTcA Audpysuei bIpoK - 
rvIyOHHbI NOJIYMPpOBOAHHKOBOrO SJeKTpOa K ero noBepxuocTn. IIporeKanue Ap 
PMX OKHCJIMTeIbHBIX PeaKUHH MPOHCXOLUT He C NOTPeOJIeCHHeM JbIPOK, a C HHBE 
IlMeH SIeKTPOHOB. B stTHx Culyyanx Onarodapa cnelndpuke NOJyNpOBOAHHKOBG 
QJIEKTPOMa MPOHCXOAMT ycKopeHue MapaeIbHO Wyle peaklMH aHOLHO 
pacTBopeHua repMaHHa. | 


Tloctynuno - 


IMTHPOBAHHAA JIMNTEPATYPA 


IW Brattain, C.Garrett, Bell aSyst. j@echy Jr 934,129 8(955)e ean) ae 
ner,J. Electrochem Soc., 103, 252 (1956). 7E. A. Ebumon, H.T. Epycanumun 
MKOX, 32, 413 (1958). *H. Gerischer, F. Beck. Zs. Phys. Chem., 18, 389 (195 
5 J.F lynn, J. Electrochem. Soc., 105, 715 (1958). ®*10. B. Ila ecxos, B. H. Kae 
Hos, JAH, 123, 884 (1958). * B. JlatTumep, OxucauTenbuble coctTOonHHA 3eMeHT 
WII, 1954, crp. 65, 136 ®%E. A. Empumos, UT. Epycaaumuurk, KOXM 
44] (1959). 
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Jlokxzanp Akayemun wnayr CCCP 
j 1959, Tom 128, Ne 4 


PH3HYTECKAA XHMHA 


JI. A. HTOHHH, 10. B. OBUMHHMKOB u axayemux B. A. KAPIHMH 


BJIMAHHE BbICOKHX JABJIEHWA HA JAM3JIEKTPHYUECKHE 
HOTEPUH NOJIMMEPOB 


B panee onyOuuKoBaHHOH padore (1) Opblio yCTaHOBJIeHO, YTO MpHMeHeHHe 
COKHX JaBsIeHHH pu NpeccOBaHHH NOPOMIKOOOPasHbIX WIM paHyJIMPOBaHHbIxX 
JIMMePOB IIPHBOANT B ONMpesesIeHHOM MHTepBasle TemMMepaTyp K ABJIEHHAM 3a- 
KJIOBAHHA NOJIMMepoOB NO, BJIMAHHeEM BCeCTOPOHHero cxKaTHA. B pesyubTate 
TO JIA OHO HM TOH Ke TemMepaTypbl MpeccoBaHHA CYUIECTBYIOT Ba mpesema 
BeCHHU, OPPaHHYHBAIlUX OONACTb WaBJICHHA, B KOTOPOH HMeeT MeCTO Cpallly- 
HHe 3ePeH NOJMMepa C HCUe3HOBAHHeM FpaHHllbl pasqesa Mexk Ay HuMH. Bolo 
| NpeAnoIO*KeHue, YTO TO ABMeHHE CyIeAyeT OODACHUTL CHW2KCHHEM 
IBYXKHOCTH OTPe3KOB MOJIEKYAPHHIX Meneli 
JIMMepOB M10J\ BJINAHHEM MpHOXRKeHHOTO BBICO- 
TO (aBsleHHA. ; 
IIpeqcTaBisasio MHTepec MOMbITATECA OOHapy- 
ATb TAKO€ H3MeCHEHHE NOABMXKHOCTH Wenel n0- 
MepoB NO, leHcTBHeM BbICOKHX JaBJIeHHH C 
MOIWbIO Apyroro He3saBucuMmoro meToga. Jia 
H Wemu Obl BLIOpaH MeTO CHATHA Temnepa- 
HOM 3aBMCHMOCTH JH9eKTpHYeCKHX NOTepb 
6) NOJHMMePOB NPH Pa3MUHbIX BHEIWIHUX aB- 
uax. B HacTosllee BPeMA YCTAHOBJIeEHO, TO 
OTHe MOJIAPHBbIC NOJIMMePbI UMEIOT Ba MaKcu- 
Ma [\M9JIeKTPpHYeCCKHX NOTePb, KOTOPHIe OOy- 
BJICHbI JBYMA mpolleccamu pesaKcalnn (°). 
I]. Muxaiinos (*) onpezenner 9TH [Ba Mma- 
MYM Kak JUMOJIbHO-PpawMKaJIbHbIe H AWMOMb- pyc, 1, Mpecchopma jus vaMe- 
-glacTHueckue NOTepH. JlunosibHO-payuKkaJb- PpeHHA TeMMepaTypHOH 3aBHCHMO- 
e MOTepH, MMerollMe MeCTO pu TemMepaTypax ct tgs MomMMepoB Mpuj pasHbix 
me JT, momuMepa, oOycmoBeHbI TenJOBbIM a 
*KeCHHeEM PalNKasIOB (NOMAPHbIe MOHOMep- 
€ 3BeHbaA, OOKOBbIe Tpynmbl) nomHMepHOH Wenu. Juno bHO-3acTHYeCKUe NO- 
WU, HaOmoJjaemble BIC Tz, CBASbIBAIOTCH C TEMJIOBbIM [BU2XKCHHEM OTJI€JIbHBIX 
CTKOB NOJIMMepHOH Wenu, T. €. C BICOKOZTACTHYCCKHMH CBOHCTBaMM NOJI- 
op. B uacTHOCTH, BBeJeHHe B NOJIMMep MuacTHpPHKAaTOPOB MPHBOAUT K CIBU- 
MaKCHMYMAa AMIMOJIbHO-31aCTHYeCKUX TOTepb B OOMAacTb Oomee HASKUX TeMMe- 
yp (*) B cuy BospacTaHuA BEICOKOSTaCcTHYeCKUX CBOlicTB NouMepa. [losto- 
MOXKHO ObIJIO OXKUMaTb, YTO NPHJOMKeHHe BHICOKHX aBeHHH K NOJMMepaM 
X%KHO IIPMBeCcTH K OOPaTHOMY pe3yubTAaTy — CJ\BUTY MaKCHMyMa JIMMOJIbHO- 
CTHYeCKHX NOTePb B OOsacTb Oomee BEICOKUX Temnepatyp. IIpu 3sToM MoryT 
Tb HCCJICOBaHb! MOJIMMePbI, HAXOJAMIMECA B MOHOJIMTHOM COCTOSHHH. 
Jia usmMepeHua TeMNepaTypHOH 3aBHCHMOCTH MM2eKTPpHYeCKHX NOTepb 
MMepoB Oba USTOTOBeHa cnellHanbHaa mpeccdopma (puc. |), nosBouArO- 
A IPOHSBOAHUTb usMepeHHa tg 6 B WIMpOKOM Anana3zoHe TemMepaTyp H MaBjie- 
it. O6Opasem (a) nomuMepa B Buse mpeccoBaHHoro uCKa QuamMeTpoM 38 MM 
omuuHo 02,—0,3 MM NOMellaica Ha H3MePHTeIbHbI 2eKTpo (6), u30/u- 
BaHHbIli OT KOpmyca mpecccbopmpt (4) c MOMOLbIO NpoKalKu u3 Proponsacra 
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(2). [Iposog or sT0ro 9ueKTpola, HAYULMH K H3MEpHTebHOMY MOC#Y, H30JIMPOB 
C TOMOLIbIO KBapweBoH BTYIKH H MpociouKu Proponmacta (2). Broppim 571eK 

JOM CJM BePpXHHM MyaHCcoH (2), KOTOPbIM 3a3eMJIAJICH. Temnep Typa oopas 
v3MepsAlacb TepMonapoH, BBOAMMOM B Kana (e) BepXHero MyaHCcoHa. [apex 
“Ha oOpa3ell AaBalocb yepe3 BePXHM MyaHCOH C MOMOU{bIO FHApPaBAMYeCKe 
mpecca. IIpecccbopma HarpeBanacb C MOMOIIbIO IWMMMHAPUYeCKOrO 3JICKT]. 
oOorpepatesa, KOTOPbIi HaleBasicd Ha Koplyc mpeccsopMbl. Ilepeq usme] 


HHeM OOpasell BbIep2KUBaJICA NO AaBJIeHHeM MpH TemNepaType ONbITa B TeYeE 
; 30 mu. M3mepenne ud/IeKTpHYeCKHX 


Tepb MpousBosusocb Ha mocte MJIE 
IpAMBIM MeTOJom Ha uactotax 400, 100 
5000 ru. B KayecTBe OObeKTOB HCCIe LO) 
HHA HaMH OblwIW BbIOPaHb! NOJIMBHHHIX,, 
pu, NOMMMeTHMAaKpHaT UW NMOJIMMeTHII 
Takpusat. IlepBpie 2Ba MOJIMMepa MEO! 
WMana30He HCMOJIb3OBaHHbIX HaMH Yac 
XOPOLO BbIPaKeHHble MU PaspelleHHble \ 
KCHMYMbi JHNOJIbHOSaCTHYeCKHX NOTep! 
TO BpeMA, Kak VIA MOJIMMeTHJIMeTaK] 
JlaTa 06a MakKCHMyMa B3aHMHO TlepeKp 
QO 6 6 8 vt xBatoTcaA M NOSTOMY HaGsOJaeTCA OM CHI 
{—> HO pa3MbITbIi MakcuMymM (°). Ha puc. 
Puc. 2, TemiepatypHaa 3aBucumocts tg § NPRBeAeHa DOR verano Temnepaty 
noauMeTHakpHutata Ha YacTote 5000 ry Had 3aBucuMmocTs tg 6 nouMMeTHIaKpHa 
TIpH pasuHbixX Japnenuax: /— aTM. JaB., Ha YaCTOTEe 5000 ry TIpH pa3sHbix aBs 
2— 306 xr/cm®, 3— 612 xr/em’, 4— Husax. Mbl BHAMM, ¥TO MO Mepe yBeJIHt 
ve mast E eal isons xr/em’, 6— yyst aBeHHA Ha OOpasel, makcumyn té 
B OOMACTH JMMO/bHO-3aCTHUeCKUX MOTE! 
caBuraetca K Oomee BLICOKMM TeMmMepaT 

pam. AHajlOrM4Had 3aBHCHMOCTb NOy4eHa TakKKe WIA NOMMBUHUXOpuaa. 
Ha puc. 3 npuBeyena TemnepaTypHo-4acToTHad 3aBHcHMocTh tgd noJHMeTH 
akpuuiata mpu JaBiennu 2448 xr/cm?. IIpu KaxkOM 3aaHHOM JaBJIeHHH MaKC 
MYM AHMOJIbHO-31aCTHUeCKHX MOTepbh CABHraeTca K Oosee BbICOKUM TemMepaT 
paM pW yBesuyeHHM YacToTHl- Jia Apyrux ucceOBaHHbIX HAMM TO/IMMep! 


tgd-0° 
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Puc. 3. TemnepatypHo-"acToTHaa Puc. 4, CMemlenne Temmepatypbl MaKcuMyMa unTIOnbE 
gaBHcHMOCTb tgd noHMeTHIaKpH- NacTHYeCKHX MOTePb C YBeIHYeHHeM aBJeHHA J 
mata Mp Japnenun 2448 Kr/cm?; NOIMMeTHakpuslaTa (BepXHAA KPHBand) MW MOJUBHHE 
7— 400 ru; 2— 1000 tu, 3— , xXaopuna. a— 400 rn, 6 — 1000rn, e— 5000 rn 


5000 rn 


HaOmofaetcA aHaOrHuHad TeMMepaTypHO-YacTOTHad 3aBucumocTb. Ha puc. 
MOKa3aHO CMelleHHe TeMMepaTyPbl MAKCHMYMA JUMOMbHO-3/1aCTHYeCKUX MOTE} 
C YBeIMYeHHeM aBeHHA AMA MOMMMeTHIaKpHaTa MH NOMMBUHHAXNOpUI 
Ana nonuMerunaKpusatTa B WMpOKOM AManasone JaBnenufi HaOmofaerca np 
Maa NMPONMOPUMOHANIbHOCTh B CABHTe AT yaxc OT HABJICHUA U HeENMHeMHOCTh NOS 
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A TPH JaBIeHHAX Bbile 2000 kr/cm”. Jin NOMMBHHMIXIOpHa Takada HeH- 
cTb HaOmOfaeTch mp MapBnenuax Benue 1000 xr/cm?. [lo-Buqumomy 
ieMHOCTb 3aBuCcHMOCTH AT yaxc OT WaBJICHHA UMeeT OOM XapakTep u CBS- 
C BO3PaCTAIOWIMM BJIMAHHeEM ypyrux (ryKOBCKHX) WedopMallul nmomume- 
pM TaKHX BbICOKHX JaBeHnAXx. Jia nomMMeposB c Oomee %KeCTKUMM LensAmMU 
Thl 3ACTEKJIOBAHHA MOA WaBJIeHHeM HaOwOMaloTcA MmpH Oomee HH3KHX aB- 
ix (°). MoxkHo nomaraTb, YTO C 3THM CBA3AHO H Goslee ObicTpoe 3aTyxaHue 
‘a MakcuMyMa AT B 3aBHCHMOCTH OT JaBJIeHHA JIA NOMMBMHHIXIOpuaa 
IBHEHHH C NOJIMMeTHJIaKpHslaTOM. Takum O6pa30M, MOJIyYeHHbIe B HaCTOS- 
paOoTe JaHHble NOLTBEPxXTaloT PakT H3MEHEHHA NOABHXKHOCTH MOWIeEKYAp- 
ene MOJIMMePOB B pesysIbTaTe BcecTOpoHHero cxKaTHA. [lo-BuuMOMy, oc- 
OM MPHYHHOM 3TOFO sdiexTa ABIAeTCA BO3SPaCTaHHe MIOTHOCTH yNaKOBKH 
MepoB, Mpoucxoaujeé NOX BJIMAHHeEM IIPHMOMKeHHOFO JaBeHua. OhdektT 
‘BEHHOrO H3Me€HeHHA PHOKOCTH Wenu Tak%Ke OJKEH HMETb MECTO, HO Bepo- 
OH urpaeT NOAYHHEHHYIO Pouib. 

-8aKsOUeHHe BbIparkaem OularogapHocTb mpod. I. I. Muxatinosy 3a 06- 
eHHe Pe3yJIbTaTOB paOoOTbI HW WeHHbIe coBeTbI, a TakwxKe C. I]. KaOuny 3a 
e B 9KCNeEPHMeHTaJIbHOU padore. 

| 


OCYJapcTBeHHbIii Hay4HO-HCCIeqOBaTeIbCKHH Tloctynusio 
HHCTHTYT TwlaCTHYeCKHX Macc 9 VI 1959 


IMTHPOBAHHAS JIMTEPATYPA 


rouuu, lO. B. Opunnuukos, C. A. Apxakos, JIAH, 120, Ne 5 
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Jloxaagm Arkaygemun nalyx (CCCP . | 
1959, Tom 128, Ni 4 . 


PH3HYECKAA XHMH 


B. Il. KOJIECOB, HW. E. MAYKOB, C. M. CKYPATOB u 9. A. CEPETMH 
CTAHJAPTHBIE 9HTPOMMA HEKOTOPbIX JIAKTAMOB 


(ITpedcmaeazeno akademuxom II, A. PeOundepom 138 V 1959) 


XoTa 3a moceqHve TOMbl PesKO yBeNMUNIOCh YNCIO paooT NO H3M 
Pe€HHIO HCTHHHOM TenJIOCMKOCTH BeleCTB MPH HH3KHX TemlepaTypax c 
JIbIO BBIUHCJICHHA 3HAYeHHH aAOCOJIOTHBIX SHTPOMHH, OAHAKO MOJIYYeHHbIe 
HacTOAWee BPeMA JIA OPraHHueCKHX BellecTB JaHHbIe Kpaline ckyfHbI. Ha 
6onee MOLpoOHO MCCeOBaHbI aIKaHbl WM aKeHbl. M3 pa3qMuHbIxX part 
IMKJIMYCCKUX COCAHHEHHH HaexKHbIe JAHHbI€e HMeEIOTCA TObKO JIA WHKI 
HOB C YHMCJIOM WIeCHOB B Wuksle oT 3 Wo 8. Hu Ana OHOTO pada rerepouuKsHY 
CKHX COeAHHEHHH JaHHBIX MO aOcoJOTHBIM SHTponHAM HeT. Mexyy Tem, 9 
WaHHble HEOOXOMMbI [WIA PacueTa H3MCHEHHA H300apHO-H30TepMH4YeCKOrO TI 
TeHIMala B pasHOOOpasHbIX peakIMAX TeTePOWHKJIMYeECKHX COeAMHEHHE, - 
YaCTHOCTH, B peakWMAxX HX MosMMepHsaliuu. TlonbirkH pacueTa 3Ha¥eHE 

aOcoJIOTHBIX SHTpONHH m0 Mt 


(han/mane-epad) AAA v3 JIYSMIIMpH4ecKUM YypaBHeHHs 
6000 “ ‘He JlaloT OCTaTOUHO HaexKHb 
et pesybTaTtoB. Tak Hampyme 

Gy aOcOJIIOTHbIe SHTPONHH, BbIUH 

Hin, 4 JICHHbIe IyTeM, Kasalocb O61 
; oueHb OOOCHOBaHHOrO pac4e’ 


Jlaiutouom (') 2a wnksore 
TaHa HW WHKJIOOKTaHAa B XKHIKC 
2000 coctosHHH mupH 298,16° K pa 
HbI 54,8 un 53,0 SHTp. en. € 
OTBETCTBEHHO, a Te Ke BeHY 
- Hbl, MOJIYYeHHbIe U3 H3MepeHI 
100 200 2 MCTHHHBIX TeMJOCMKOCTeH 9TI 
Ss BeULeCTB PaBHbI 57,97 u 62,f 
Puc. 1. TennoemKccru gaxTamor: /—a-nupponu- 9HTP. el. (?). Mlonpirku pacye 
nou, 2—dQ-nMnepujon, 3—e-kanponaxtam, 4— SHTponHH YrerepoluKksMyeck! 
C-SHanTONAaKTaM coeqMHeHHi, clenanHpie Cm 
Jiom (?) TakxKe He NpHBOLAT 
HaexKHBIM PesyJIbTaTaM. B nacrosmel paOore CooOUeHbI PesybTATHI U3MeP 
HHH TeMJIOCMKOCTH IPH HH3KHX Temnepatypax (B uHTepBane 60—350° K) 
TeMJOT MNaBIeHHA JIaKTaMOB C YHCJIOM YIeHOB B UnMKe oT 5 po 8, 7. 
O-NMppOJHAOHAa, G-NMMepHoua, e-Kanpomaktama wu C-aHaHTOmaKtTama. Paccu 
TaHbl SHaveHHA aOCOJIOTHBIX SHTpoNM STHX BellecTB npu. 298,16°K u a 
350° K. 
IIpu usMepeHHv MCTHHHBIX TemmOeMKOCTeli JaKTaMOB UCHOMb30BaIaCb Mel 
AuKa, MO,poOHO onucaHHan panee (°). 
Bee lakTaMbl O4WHUIaIMCb MHOTOKpaTHOM MeperoHuKoli B cyxom azote *. Ilep 
HaNOJIHCHMeM KaJIOPHMeTPa BellleCTBa CYWIMIHCb B TeYeHHE HECKOJIbKHX JH 


* Cuutes M O¥NCTKa JakTaMoB Obl mporeyenst B BcecoosHoM Hay4HO-HCCIIe OP AaTeIbCK 
HHCTHTyTe HCKyCcTBeHHOrO BomOKHa H. ®. Epodeenott u B. H. Tonue6amesoti 
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ATHOKUCHIO cocopa. K coxkaseHHio, HECMOTPA Ha TULATebHY!O OUNCTKY, 
jTOpble BelllecCTBa OKa3aJIMCb HEJOCTATOUHO UMCTHIMH. KouuMuectBa mpHMecel, 

€JIEHHbIe B MpOlecce H3SMepeHHA TeMIOeMKOCTeH OOpasiloB, HalieHbl paB- 
1 (B Mom. %): A o-nuppomugona 0,12, ana a-nunepngoua 0,98, ana 
hpomaktama 0,05, quia C-sHaHTosaKTama 0,29. Bce onepalluu Mo 3anou/IHeHHI0 
PHMeTpa BelllecTBaMH MPOBOAMINCb B «cyxoH» Kamepe. Ja Toro, 4TOOI 
aMbI H€ 9KCNOHMPOBAJIHCh Ha BO3AYXe, KaJIOPUMeTP, COMepXKallMh OOpasel, 
CMJICH. 43 KAaMepbI B CelHaJIbHOM FrepMeTHYHOM HpHGopunke, CHaOKeHHbIM 

bIUMM [lasJIbHHKOM. B 9ToM mpHOopynke KaJIOPUMeTP B3BeIMBaJICH, Ha- 
AJICA TeMeM HW SananBasica. Pe3syibTaTbl H3MeEPCHHA HCTHHHIX TeMIOeM- 
HM JiaKTaMOB IPH HH3KOH TemmepaType U3. CraxKeHHbIX KPUBbIX Cp— T 
lcTaBJIeHb! (B COKPallleHHOM Bue) B Tan. 1. OrknoHeHuA) akCHepHMeHTaIE- 
TOUCK OT CrvlaxKeHHOH KPHROM BO BCeM MHTepBase TeMNepaTyp He MpeBbiLaioT 
». Iipuuato | xan.= 4,1840 mx. laa | 


-Ta6anna 4 


Cp 3 crlaxKeHHOH KPHBOH (Kaw1/MOJIb-rpag) ut 
i ; =|1 Qo 
t-T1H p po- a-nHne- €-Kanpo- C-2HaHTO- E 3 a-Nuppo- a-nune- é-Kampo- | C-9HaHTO- 
| JIHJOH PpuAOH nakTaM wlaKTaM is a JIHOH puyAOH wakTaM waKTaM 
8,56 SSH 10,73 11,60 290} 32,40 45,36 |: 36,39 46,86 
11,04 12,44 13,36 14,66 |}310| 41,46 ou 20 
12,94 14,46 15,90 17,36 ||3820|) 42,48 of 549° 40,83 61,62 
' 16,89 19,91 20,52 Doel ooo) | +o, 00 03,19 44,82 64,02 
| 24,26 26,66 25,00 30,17 350 55,20 58,43 66, 42 
i502 | 34,73 | 31,27 37,96 ||370 60,89 
| 28,35 38 , 36 33,73 41,96 


3 puc. 1, re npecTraBneHbI KpuBbIe Cp, — T akTaMOB BHAHO, 4YTO TeNw0- 
CTb O-MMnepHOHa HauMHas npumepHo co 150° K pesko Bo3pacraerT mo cpaB- 
10 C TeMJIOCMKOCTAMH j[ipyrux makTamMoB. JONOHUTebHbIe H3MepeHHA 
ee YHCTBIM OOpa3slloM a-nunepHsoHa (KOMYeCTBO MpHMecel COCTaBIAIO 
mon. %) no,TBepluu pe- 
aTbI MpeNbIyUMX U3mMepe- 


TaOnauna 2 


V3 puc. | Taxxe BuHO, 
3aBHCHMOCTb TeMJIO€MKO- 
YKHKUX JIAKTAMOB OT TeM- 
TYPbl B HHTepBasle U3Me- 
HM BbIparkaeTCH MpPAMbIMH 
(MMM, HAKJIOH KOTOPBIX K 
aOcllucc HeCKOJIbKO pa3- 
H. 

. TaOn. 2 TmpedcTaBsJIeHbl 
epaTypbIl HW TeMMJIOTHI MaB- 
A JlaKTaMOB. 
MTepaTYPHbIX JAHHBIX LIA 
oT +WWaBIeHHA JIaKTaMOB 
IceMHerO BPeCMeHH He ObI- 
IMlib JWIn s-KamposakTama 
DeMA TIpOBeeHHA HaCTOS- 


Tensota mstaBse- 


Temnepatypa * 
HHA, KaJl/MOJIb 


nwiapsenua, °K 


BeulecTBo | 


-MHppoH JOH 299 ,082-L0,014 » 3327-++-19 
(u3 3 ombiroB) 
a-llulepv OH 341,85 -+-0,05 2508+-15 
(43 3 OMbITOB) 
€-KalipoulakTaM 342 ,305-+0,002 3847-7 
(43 4 ompiros) 
¢-9HaHTONaKTaM 310,295 3197 


(us 1 onzita) 


* TIpuBefeHHble B 9TOH rpade 3HayeHHA TeMMe- 
paTyp MaBleHHA OTHOCATCA K aOCOJNOTHO 4HCTbIM 
BeDLeCTBaM. 


pa6orpi ObINIO omyOIHKOBaHO 3HaueHHe TEIVJIOTbI TWaABJICHHAH, PaBHOe 


Kasi/MOJIb (°). 


JI pacuera aOcOMIOTHEIX SHTPOMMH, KPMBbIe TEMIOeMKOCTeH J1aKTAMOB 
JanONMpoBamucbh oT 60° K yo 0° K c MoMmonibIoO NPMBeeHHBIX HMXKe ypaB- 
i, HalileHHEIX NOZOopom mpousBobHOro uucna dbyHKun JleOaa u Ditn- 
Ha: 
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Wa a-mMpposMyoHa 


=D) +B, (S) + £o(F) + 5Es (a): 


\ / 


AAA #-NunepvHyona 
c= D('%) + 6:(S) +2088) + eC) +38. (P) +58) 
AVIA -KallpOJIakKTaMa 


c= 09) + 6,()+ eC) + mol) + BE) + 
+6) 4206672) 


e 


’ 


quia C-9HaHTONakTaMa 


c= DF) + Ex) + Ea) + 2B) + Ea) + 


+ Es (sr) + 10E, (=). 


| 

Ypapuenna 1—4 yoBieTBOPAIOT SKCIEPHMECHTAJIbHBIM KPHBbIM TEMJO 
KocTeli jlakTaMoB B HHTepBae 60—170° K c TouHocTbIo +0,2%. B Tabs 
IIpHBeeHbl CTaHAapTHble 3HayeHHA al 


TaOauna 3S — oraBix SHTPONMii TBePALIX JAKTAMOB | 


298,16° K uw 9HTPONHH XKUMAKHX JMaKkTAa) 

BemjecTBo Soper on mpu 350° K. TlorpeutnocTbh 3THx Bey 

mO HalIMM cooOpaxKeHHAM, He IpeBbill 

| 0,4 sHTp. en. 

piteptition 32.7 50,7 IlomyyeHHble B HacTosleH paOore J 
eeanenu ion 394 55.5 HBIC SIBAIOTCA @/\MHCTBCHHBIM TIPHMe} 
e-KanpoulakTaM 40,3 08,4 onpeweeHua aOCOJIIOTHBIX SHTpONnHH , 
¢-9HaHTOaKTaM 49,4 65,3 pala rerepOWHKMYeCKHX COeMHEHMI 


MM€IOT B 39TOM CMBICJI€ CaMOCTOATEJD! 
untepec. Mcnomb30BaHne HX WIA BElunceHua Az peaklMH NOMMepH3a’ 
JIAKTAMOB 3aTPyAHeHO B HaCTOALMee BPeEMA TOJIbKO HeNOCTATOUHOCTHIO JaHl 
lO SHTPONWAM JIMHEHHbIX MOJHAMHOB. . 


MockoscKHH YrocyapCTBeHHbIM yHHBepcHTeT Tlocrynuno 
um. M. B. Jlomonocopa 12 V 1959 
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Hokanagn Akagemun nayr CCCP 
1959. Tom 128, Ni 1 


XHMHYECKAA TEXHOJIOCHA 
ll. ®. MOXHJI u Jl. 1. POMOJAHOBA 


0 NOBEXJEHHAU JMUHUTPOTOJIYOJIA B MPOMWECCE TOPEHUA 
| MOPOXA beac i 


(ITpedcmaeneno akadémuxom B. H. Kondpamoesum 27 IV 1959) 


| 
pe3yJIbTaTe MCCIeMOBaHHA Mpollecca TOpeHHA MOPOXOB B BakyyMe OCy- 
‘BJICHbI HW U3YUCHbI, WPAKTHYCCKH B H30JIMPOBAHHOM BHJle, OCHOBHBIe ero CTa- 
(*). Tak, HanpuMep, HUTpormMuepHHOBHIM nopox H, narperpili Jo Temnepa- 
| CAMOBOCIIAMCHEHHA WIM MOOK KEHHbIM OT BHEWIHEFO TeMJOBOrO UCTOUHH- 
‘mocuie mpeBapuTebHOro ero HarpeBa JO MMHMMAbHOM TemmepaTypbi 
O—115° (6e3 npeqBapuTenbHoro nogorpepa nopox mp p ~l0-? MM ue 
T, T. €. NOCe NOMKUraHHA 3aTyXaeT), B 3ABHCHMOCTH OT aBJIeHHA (B Baky- 
, cropaeT OecnaMeHHO, HJM XOJOHONMAMeHHO, HM JBYXxmlaMeHHO. 
>€CIIAMEHHOe TOPCHHE ABIACTCA HAYAIbHOM CTayueli ropeHuA, u ero yc- 
MBOCTh OOYC/OBJIeHa TenOBbIM addhextom Q~ 80 Kan/r cyMMapHO-9K30- 
uuecKOro Mpolecca, mpo- 
jollerO B PeaKILMOHHOM 
KOHJeCHCHPOBaHHOH (pa- 
apayja nopoxa. 
HauaJIbHOW cTaquH To- 
@ MpOucxXoUMT xuMuue- 
s - pa3sylOxXKeHHe MeHb- 
“wacTH KOHJeHCHpOBaH- 
BellleCTBa PeCaKIHOHHO- 
“0A Nopoxa oO ra3o- 
3HbIX MPOLYKTOB, OoJIb- 
%Ke WaCTb KOHJeCHCHpPO- 
Oro BellleCTBa peaKUHOH- 
cox Wucneprupyer- 
a3000pa3HbIMH NpoyK- 
1 Pa3OX%KeHHA C OOpPa3o- 
eM napobiImMora30Bon PHOS 
ue cmecu. IIpu_ 6ec- 
€HHOM ropeHHuu Mopoxa 
ra30Baw CMeCb, nocyle ee OOPa30BaHHA, B aJIbHeMIeM NpakTHYeCKH He H3- 
eres. 
POCTOM J\aBJICHHA YBeEJIMYHBaeTCA CKOPOCTb reTepOreHHO-FOMOFeHHbIX peak- 
MPOTeKAIOUIMX B 30HE AbIMOra3s0BOH CMECH, YTO MH OOYCJIOBJIMBaeT NOBBILE- 
TemlepaTypbl CMeCH HM NOABJeHHe BH3yaJIbHO HaOwIogaemoro addexta — 
eHH (XOJIOMHONIAMeHHOe WIM JByXIIaMeHHoOe ropeHne). 
akUM OOpa30M, HauaibHaA cTaquA TOPeHHA MOpoxa 3aBepulaeTcA OOpaso~ 
eM JibIMOra30BOli roproyeli CmMecu, Woroparouleli 3aTeM B 30HeE Ha NOBepx- 
BIO NOpoxa Mp onpeseenubix ycoBuax (mpA p~50—60 xI/cm *) go 
PUHBIX HPOAYKTOB ropeHux. OueBuAHO, YTO B ycjOBuAX OecnaMeHHOrO 
HHA MOXKHO NOJIYYHTb OTBET O CocTaBe NePpBHYHHIX rasooOpasHblx MPoAyK- 
oOpasyIOUlHXCA B Pe3yJIbTAaTe PasOXRKeHHA KOHJeCHCUpOBaHHON (pasbl Nopo- 
WM — KaK BefyT ceOa pH OecnviaMeHHOM TOPeHHM OCHOBHbI€ KOMIOHCHTHI 
oriMiepHHoBoro nopoxa H (HuTpokseTuaTka, HUTPOrmMuepuH HW AMHUTPO- 
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B cocraBe MepBHYHbIX ra3000pasHbIX MPOAYKTOB Pa3JIO*KeHHA, o0pa3} 
ULMXCA B HavaIbHOM cTaqMH ropeHuA MOpoxa, cofepxaTcA OObIMHbIe NpoOLy! 
ropenua CO, CO, CH, u Ooubiloe KOMYeCTBO OKHCJIOB a30Ta, OKOJIO 6 
Bcero o6bema ra30Bol ca3pr (",”). | 

Bropoli Bompoc elle He H3yYeH, HO H3BeCTHO, YTO HHTPOKsMeTUaTKa HedIE 
4a, B OObIUHEIX yCJIOBHAX WIM B BAKYyMe He MOXeT ObITb MeperHaHa HM MPH F 
pepaHHu pa3smaraetca. JlanHad paOoTa nocBallleHa M3yYeHHIO, C NOMOM 
MeTOJ.a MCYUCHbIX ATOMOB, MOBEAeCHHA AMHATPOTOyOa B Mpollecce ropeHHsA # 
porimuepHHoBoro nopoxa H. ~ | 

CuutTe3 AHHUTpOTOAyONa, METEHHOTO G BN 
THAbBHOH rpynne Obit OCyecTBeH MO CieMyIOlleH CXeMe: | 


CHO, ) 
CsH;Br + Mg > CsHs;MgBr ———> C.HsC14O0H; : 


CsH;CMOOH + C2H;0H > CeHsC¥4OOC2H;; | 


H 
CsH;CM@OOC,H; —> CeHsC!4Hs; 
(KaTaH3aTOp) 
CgHsC!4H 3 + HNOg -> CgHg (NO2)C#4H3 + H20; 
CegHa (NOz) Cl4H3 + HNOs > CeHs (NOe)2 C14H3 + H20. | 


[leppas craqua mpeycraBsseT CHHTe3 Me4YeHOH OeH3OMHOK KUuCIOTHI (*,*), BTO 
craua — STepHduKalluio OeH30liHOH KHCOTbI STHJIOBbIM CnupToM (°*), Tpe 
cTallua — rupHpoBaHue MeYeHOrO OeH3OHHO-STHVIOBOrO acdupa oO TOME 
(npoBosunach no, AaBseHHem BoJopoya npu 230—250° Haq MefHO-xpoMoE 
Katau3atopom A. A. Bara), uers 
Tan CTaua — HHTPOBaHHe TOMY 
CepHOa30THOH CMeCbIO JO MOHOHMT 
Toulyola, MATad cTaquA — HUTPO 
HH€ MOHOHHTPOTOUYyoua cepHo-ag 
HOH CMeCbIO JO JMHHTPOTOJyO 
BblxoJ no paqvoakTHBHOCTH Meyer 
IMHKTpOTOMyoma coctaBH 50% 
pacuete Ha HCXOAHbI KapOoHaT ~ 
pus. Ha ocnope mMeyexoro JMHUT 
Tomyoua Obl MpHroTOBeH HUT 
rIMMepHHOBbIt NOpox coctapa H, 

MetTtogxaukKa pa6édoTem 
SKCNeEPHMeHTANbHDbE fF 
3ymbTaTH. Jina u3yyenua~ 
ipoca O TOM, Ha KaKOH cTajlMu ro 
HHA HATPOrJIMWepHHOBOTO Nopoxa 
MpoTekaeT XMMMYeECKOe pa3zsox*Ket 
AMHUTPOTOJyONa, HAMM Oplia HCNOMb30BaHa BaKYyMHaA yCTaHOBKa, Cxema’ 
4eCKH NOKa3aHHas Ha puc. 1. Hapecka nopoxa ~ 0,012—0,015 r ykpennani 
Ha Tope meukw A WM HarpeBasacb JO Temnepatypbl CaMoBocniamMeHeHua. B. 
JaCTH aBeHHH p <2 MM OCyUlecTBAANOCb GecnaMeHHoe ropenne nopoxa, F 
KOTOPOM Pa3JlaralaCb MeHbIlad YaCTb KOHJ€HCHPOBaHHOH (basbl peaKUHOHH 
CJ1OA NOPOXa C OOpasoBanuem OKOMO 100 cm*/r rago06pa3sHbIX NPOAYKTOB ropeHi 
OovIbWaA Ke YaCTb KOHACHCHPOBAaHHOH (chasbl peaKUMOHHOFO con Aucnepryy 
Balacb C OOpasoBaHHeM maposbimorasoBoli cmecu. Ta3006pa3upie mpoyk 
OecrIaMeHHOrO ropeHuA Mopoxa nocrynaau B GioperKy rasoanann3atopa J] 
pes oByuiky B, oxnaxKaemylo TBepJOH yriekucnOTO, B KOTOpO: BbIMOpay 
BalaCb JBYOKHCh a3oTa. Cocya I cnyxkua Jia nepeKayku rasa B Giopel 
rasoaHaM3aTopa, 

B cocyze /K norioujanach OKHCb a30Ta HaCBILLeHHbIM PacTBOPOM CepHo} 
CIOH 3akuCH *Kele3a. B cocyye 3 AByoKuCcb yrueposa Norioulanach HacHILl 
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pacTBopoM ruf{pookucu Oapuxn. OcayoK yraekucnoro Oapusx oTdusETpo 
asicH, CYIIMJICH, H MpoBepsAacb ero akTHMBHOCTb. HenorsouleHHble ra30 
3HbIC NPOAYKTbI TOpeHus, cocTosmne u3 CO, CH, u H, cxkuranucb B Tpy6Ke 
Haf| OKHCbIO MeZM MIpH Temmeparype 290—300°. O6pas3yiomlaaca AByOKHCh 
pola MOrmolaiacb HAaCbILeHHbIM PaCTBOPpOM THApookuen Sapna. OcaoK 
LO; H3BJleKaJICA, H MPOBepAaCb CFO AKTHBHOCTD. 
AKTMBHOCTb ra3000pasHbix MNpOAYKTOB TOpeHuA, OOpa3syrlolluxcA mpu rope- 
_ mopoxa B OOacTH JaBeHHa oT 8 Jo 600 mm (npu xomo,HONaMeHHOM Hu 
XIJIaMCHHOM TOpeHHH), NWpoBepssacb Ha 9eKTpometpe CI-2M. AxTuBHoctb 
a OnpeeAacb C NOMOULbIO TOPUOBOFO cueTUNKa. 

2KWraHHe PalMoaKTHBHOTO NOpoxa B OOMAaCTH MOBbILIeHHDIX TaBsIeHHH OT 

120 arm. npoBogusocb B 6Gom6e, CxemMaTM4eCKH NOKasaHHOH Ha puc. 2, u 
eeAACb AKTHBHOCTh Pa3s00Opa3sHbIX MpOAyYKTOB TropeHuaA. 

YroObl HCKJNOUNTb BIMAHMe KUCOpOAa BO3Ayxa Ha Mpollecc ropenua, 6om- 
epel OMbITOM NpOyBaslacb a30TOM, HM 9THM 2%Ke Fa30M CO3LaBaslOCcb TpeOyemoe 
denne. OnbITbl MPOBOAHIHCb MPH KOMHATHOH Temnepatype ~ 20°. B pesyub- 

BbINOJIHCHHOFO HCCJIEMOBAHHA KOJIMYECTBO Pa3JIOXKUBUIerOCA AHHUTPOTOYO- 
QO raso00OpasHbixX MPOLYKTOB (B MpOWeHTaXx) pH rOpeHHW HUTPOrsULepHHO- 

nopoxa H B 3aBMCHMOCTH OT JaBJIeEHHA OKAa3a0Ccb Cueyrolllee: 


3 Bakyyme (nOpox mpeABapuTeabHO NOOrpeBasrca ZO 110—115°) 


TeHHe, MM Qy, 8 28 42, 70 407- 447 8182 312 368 4AT 522 600 
(6ecnsam. 
ropenuHe) 
lowKeHHe 
4HUTPO- : 
yona, % 0) Je SOM NAN EPO MONON Ol Loy Opel, Orato, Ol leinoumo ycmmk-les OmmOOn 
IIpuH gfapnenuun (npu TemneparType 20°) 
eHue, KI/cm? 5 40 20 40 50 80 450 
orKeHHe 
HUTpo- 
joa, % 60 (OP 78ediea8453y sO1s On 1002 Og y 10050 


| 9KCHePHMEHTAJIbHEIX Pe3YJIbTATOB, MPHBeeHHbIX BbILWe, BHAHO, YTO MPH 
MJlAaMeHHOM TOPeCHHH HUTPOraMuepnHHoBoro nopoxa H ue oOpas3yiotTca pasno- 
MBHbIe TasooOpa3Hble MpOAyKTb!I ropeHuaA. OueBuAHO, YTO B HavaJIbHOM CTa- 
rOpeHHA, mpoTeKalouleH B PeaKUHOHHOM C/0€ KOHJCHCHPOBaHHOH a3bl 
OXa, AMHUTPOTOYyON He pa3saraeTca, a ucneprupyetca rasooOpasHbimy 
DAYKTaMH Pa3JIOKeHHA HHUTPOKJeTYATKH HU, BOSMOXKHO, YACTHYHO nCNapsAeTCH 
cClelyrolleH KOHeHCallveH Ha XOJIOMHEIX CTeHKaX cocyfa. JIbim, coOpaHHbli 
CTeHOK cocyJa, OOpa3ylouMca mpn OecnaMeHHOM ropeHHH NOpoxa, MMe 
MBHOCTD, PaBHYIO AKTHBHOCTH MOpoxa. C pocTOM AaBACHHA MW Pa3sBUTHEM N1pO- 
Ca TreTePOreHHO-rOMOFeHHbIX Peak, MPOTeKAaIOWLHX B 30HE AbIMOra30BOHK 
CH, MPOWUeHT Pa3IOXUBWErOCA AHHHTPOTOJYyONa YBeMYMBAaeTCA. 
Tonnora pa30x%xKeHHA JMHUTPOTONyoa mpu rOpeHHH HHUTPOrvin ep HOBOrO 
oxa H jocruraerca npu JaBenun p ~80 xI/cm ?. 


Tlocrynvne 
16 IV 1959 
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Jloxnaygn AKkayemun nayr CCCP 
1959. Tom 128, Ne 4 


B. M1. BOPOHHH 


HEKOTOPbIE JAHHbIE O MOCJIONHOMW 30HAJIBHOCTH I JIOTHOC'| 
B KAPBOHATHDbIX MOPOAAX TATAPHH MW EE 3HAYUEHHH | 
JQJIA MOWUCKOB CTPYKTYP C MOMOLIbrO rPABMTALMOHHON 
PASBEQKH 
(ITpedcmaeneno axademuxom H. M. Cmpaxoeoim 19 IT 1959) 


B ognoli u3 csoux nocmequux padot b. A. Angpees (*) Ha OCHOBaHMM aHaJin 
omyOJIMKOBaHHbIX JaHHbIxX JJ]. H. Posanospa no byrypycsanckomy paHouy (?) 
A. T. Munewunof no CamapcKkoit Jlyke 1 CapatopcKomy paliony (*) BEicKas 
MpeANosO%KeHHe O CYUIECTBOBAHHH MOCMOHHOH 3OHAJIbHOCTH MJIOTHOCTH H Mfi 
rHX PH3HYeECKHX CBOHCTB B TOJILLE OCAMOUHLIX MOpos Bouro- YpasbceKou o6ac1, 
Tlo Muenuio B. A. Anapeesa, nocloHHad 30HaIbHOCTA, T. €. HSMeCHEHHe (PuSHt 
CKHX CBOHCTB B OJHOBO3PaCTHbIX H OJHHAKOBbIX MO JIMTOJIOrHYeCKOMY cocTa 
MvlacTaxX OCaMOUHbIX MOPOA, B TOPH3OHTAbHOM HaMpaBJIeHHH KOHTpOJMpyeTe 
B IlepBylO O4epeb, CTPYKTYPHO-TEKTOHH4eCKHUM (haKTOPOM (TeKTOHMUECK| 
TPeCULHHOBAaTOCTb) HM OTKPbIBAe€T HOBbIC BOSMOXKHOCTH HCNOJb3OBaHHA PpaBHupé 
BeAKH H Apyrux reocbu3u 4eCKHX MeTOOB MPH NOHCK aX HeE*PTera30HOCHbIX CTP. KTY: 

B cpete 3THX JaHHbIX Qian Tatapnu u apyrux paknos Bousro- YpanbceKk 
o6acTH, B KOTOPHIX OO/bUIaA YaCTh paspe3a Maeo30A COMKeHa USBECTHAKAl 
WM JOJIOMHTAMH, OKA3aJIOCb BO3MO?KHbIM CAeMaTb MpPeANOMORKeHHE O TOM, TO N 
BbILUeCHHaA TEKTOHHYeCKaA TPeWMHOBAaTOCTh KapOOHaTHbIX MOpOA B CBOJOBE 
yacTAX H Ha KPYTHIX KPbIIbAX CTPYKTYPHbIX NOJHATHH MO*KET OOYCJOBMBA 
YMeHbLIeHHe MJIOTHOCTH 3THX NOpor. TlocmeqHee MoxeT ObITh NPHYHHOH MOKau 
HbIX MHHHMYMOB CHJibI TAXKECTH Ha NOBePXHOCTH SemiH. Hamu Opa npomena 
HeKOTOpad padoTa MO NpoBepKe JaHHOFO NpeANOORKeHHA AIA TeppuTopun T 
TapckoH ACCP u, vacTHuHo, CMexKHbIX C HeH TeppHTopHi BawKupcKoH ACC 
H YJIbAHOBCKOH OO. 

J\A BbIABJICHAA MOCOMHOM 30HAIbHOCTH MVIOTHOCTH HAMM ObIJIM MpOUsE 
JeHbI COOTBETCTBYIOWIMe JaOopaTOpHble H3MepeHHA OOPa3sllOB KapOoHaTHbIX Ti 
POA H3 HHKHEKAMCHHOYPOJIbHbIX OTMORKeHHN AKTawicKoH, IlomospcKon, Cy.1eer 
Tawauapcxol, Ulyryposcxot, Muuundaesckoli u YpmapcKo pasBeqouHt 
momanet Tarapuu. Bcero B mpefmemax yKa3aHHBbIX Mulomayen Opa usmepe 
MJIOTHOCTb CBbILe CeMHCOT OOpasIloB, NpeAcTaBJAIOWLMX MpeHMyllecTBeH 
KapOOHaTHbIe OTMOXKeHHA TypHeHcKorO Apyca HHKHerO KapOona. 

C sToH Ke WevbiO OblIH HCNOIb30BaHbI Pe3yJIbTaTbI H3MeEPeHHM MIOTHOC 
KapOOHaTHbIX NOpod HWKHerO KapOoHa H BepxXHero JeBona no KyKmopcKe 
KupMenckoh, Ena6yxcKkoh mu KazaknapcKoi nuaomalaM, npov“3BeqeHH 
A.W. Kpunapu, B. HU. Tepexosnm u A. I. Canuxospim (*) 8 KasaHcKom @uae 
ae AH CCCP u Ka3ancxoli reodusuueckolt skcneguunu. IIpn stom onpene 
HHA MVJIOTHOCTH KapOOHaTHBIX NOPOL BepXHero TEBOHA B JOCTATOUHOM KOMHUeCT 
MMCIOTCH TOJIbKO Avia KykKMOpcKOH CTpyKTyppl. C yyeToM JlaHHbIX TOJIbKO 4 
Ha3BaHHbIX ABTOPOB, OOLLee KOJIHYeCTBO H3MepeHHH MIOTHOCTH KapOOHaTHEIX I 
po, HCNOJIb30BaHHbIX HAMM MIP aHasM3e JaHHoro Bompoca, coctaBusner~ 12 

Kpome toro, Oblid NpoaHasusMpoBaHb C MHTepecylollel Hac TOUKH 3peH 
KapTbI MOpHcTocTH mecuanuKos nuiacta Jt; qua Tylima3suuckolt u BaBauucK 
CTPYKTYyp. 

B pesyJIbraTe CpaBHHTebHOFO aHalu3a MOMYYeHHBIX LaHHBIX NO MMOTHOC 
HWKHEKAMCHHOYTOJIbHBIX (B OCHOBHOM TYypHeHCKMX) KapOOHaTHBIX MOpoy 
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/KTYPHBIX KaPT yCTaHaBJMBaeTCH, YTO NJOTHOCTh KapOOHaTHBIX mNMOpog 
HbuaeTCA Ha CBOLaX YpMapckoro, KasaksapcKoro, Axtawicxoro wu I[yry- 
-KOrO NOAHATHH oT 0,06 Zo 0,10 r/em*, Cyneeso-TamuapcKoro u KupMen- 
‘o—orT 0,11 go 0,15 r/cm, Ena6y2xcKoro u I[lonopckoro — or 0,16 yo 
) r/em’, Mnornocrs BePXHEJEBOHCKHX (OT KbIHOBCKHX JO MEHJbIMCKHX BKJIIO- 
JIbHO) KapOOHAaTHBIX NOpO B CBOJe HaMeyalolerocsA B BepXHeM JeBoue Kyx- 
CKOrO NOAHATHA yMeHbllaeTca Ha 0,06 r/cm*. OrmeTHM Take, UTO aHaJH3 
TpemeJIeHHA NJIOTHOCTH B Mpemetax AKTallicKoH CTPpyKTypbI MoKa3aJ, uTO 
y4aCTKe OTHOCHTEJIbHO KpyTOrO CeBepo-3anaHOrO Kpbldla NocseqHeH HaGwIO- 
rc HECKOJIbKO Oovibmee (0,14—0,20 r/cm?) yMenbueHHe MIOTHOCTH HHXKHE- 
CHHOYFOJIbHbIX KapOOHATHbIX MOPOA, Heke Ha CBOE NOAHATHA. 
HakoOHell, ComocTaBJIeHHe MexKy COOOH KapT NOPUMCTOCTH NeCYaHHKOB Mla- 
J; W crpykTypHbix KapT TyHMa3nucKoro u BapsuncKoro NOAHATHH NOKa3a- 
‘UTO M€KCUMAJIbHbIe 3HAYCHHA MOPHCTOCTH MecuaHHKoB Mvacta JI, coorser- 
OT B MePBOM CJIy4ae, rlaBHbIM OOpasoM, OOacTH CBOMa, a BO BTOPOM — y4a- 
y KpyToro kppiia. MorxkHo MOUTH He COMHEBaTbCA B TOM, YTO yBeMMUeHHE 
MCTOCTH NecuaHHkoB rviacra H, omKHO CONPOBOARMaTbCA YMCHbIUEHHeEM HX 
THOCTH. bane 
aMeTHM, Y4TO IIPHBeAeCHHBIe BHIWe YHCIOBbIC JaHHbIe, XapakTepH3y1oulue 
HbUCHHE TJIOTHOCTH KapOOHaTHbIX NOpOA B CBOJOBbIX YaCTAX NOWHATHH, 
yT, MO-BAAMMOMY, H€CKOJIbKO H3Me€HATLCH B TY WIM Apyryto cTopony B 3a- 
AMOCTH OT UHCJIa H3MepeHHbIX COPa3sloB. HanOoJ/ibuiuM H3MeHEHHSM, B UaCT- 
‘Ma, MOryT NOJBeprHyTbcA paCCMaTpHBaeMble 3feCb YHCJIOBbIe JaHHbIe VIA 
‘OyxeKoH, Kupmencxolt u Ulyryposcxol crpyKtyp, Tak KaK J\aHHble 9TH 
paloTcA Ha CPpaBHHTeJIbHO HeOOJIbWICe YHCJIO H3MepeHHii. a | 
Tem He MeHee, COBOKYMHOCTb MpHBeJCHHbIX BbILe PaKTOB FOBOPHT He B MOJIb- 
SyILECTBYIOWLerO B JIMTeEpaType MHEHHA O NOCTOAHCTBE NJIOTHOCTHBIX rpaHHll 
Hela B TOJILLE OCAMOUHbIX NOPOA, HO NOATBeEp*KAaeT BbIABHHYTOe NOORKeHHe 
AJIMYHH MOCMOHHOM 3OHAJIbHOCTH MJIOTHOCTH HW Apyrvx (Pu3sH4eCKHX CBOHCTB. 
ITOMy JIOTHYHO MpeANONOKUTb, YTO eCJIH B paspese TOH HH HHOH NoOIOKH- 
>HOM TEKTOHHYeCKOH cTpyKTyppl II uu III nopsayKa, npocnexuBatoulehca 
DALY TOPH3OHTOB B TOJMMLE OCaAOUHbIX MOPOA, HMeIOTCA 3HAUHTEIbHOH MOLI- 
rH KapOOHaTHbIe NOPOsbI H MecuaHHKH C YMeHbINeHHOH MOTHOCTHIO Ha CBOE 
Ha yuacTKe KpyToro KpblJla MocyleqHeH, TO Ha3€MHOH NOBepXHOCTH TakKOH 
VKTYPe JOJDKEH OTBeYATb JIOKAJIbHbIH MHHHMYM CHJIbI TAXKECTH, MOULaqHOe 
[pocTpaHeHHe HW HHTCHCHBHOCTb KOTOPOrO OyAYyT 3aBHCETbOT pasMepoB CTPyK- 
1, MOULHOCTH KapOOHaTHbIX MOpod HW NecuaHHKOB UM AeuluTa UX MOTHOCTH 
auoHe cTpykTypbl. MooxkHOo, M0*BUAHMOMY, OKUAaTb CMELIEHHA JIOKAaIbHOrO 
UMYM@ CHJIbI TAXKECTH OT CBOa K y4acTKy KPyTOrO KPbiJla CTPYKTYPbI, eCCJIH 
ICMMaJIbHOe pa3yMJIOTHeHHe KapOOHAaTHbIX MOpO WH NeCuaHHKOB OyfeT HMETH 
rO Ha yyacTke KpyToro Kpblla. 
Tia JOKa3aTeIbCTBAa MpeNOORKeHHA O BO3MOXHOM CBA3H JIOKAJIbHbIX MH- 
MOB CHJIbl TAXKECTH CO CTPYKTYPaMH B TOJILLE OCAOUHbIX NOPOA HaMH ObIIO 
H3BeeHO CONOCTaBJIeHHe PpaBHTalMOHHbIX H CTPYKTYPHbIX KapT NO pay 
BENOUHbIX H MPOMbICJIOBbIX MVOWaeH, B MpeseaxX KOTOPbIX HMeIOTCA JO- 
OYHO XOPOLIO OKOHTYPeHHbIe CTPYKTYpHble MOAHATHA. B pesybrate BbI- 
lOCb, 4TO TAKMM OTHOCHTEJIbHO KPYNHbIM CTPYKTYPHbIM NOLHATHAM, Kak TyH- 
Hckoe, BapsuucKoe, Cyeeso-TaliinapcKoe, BouftoxKcKoe, H HeEKOTOPbIM 
THM COOTBETCTBYIOT JIOKaJIbHbIC MHHHMYMBI CHJIbI TAXKCCTH HHTCHCHBHOCTHIO, 
|MpaBuio, He Goee —2 MII M MpNypOueHHbIe B OCHOBHOM K CBOJaM CTPYK- 
| IIpasga, B palione BonfioxKckol CTpyKTYPpbI HMeeTCA elle BTOPOM MHHUMyM, 
TCIOULHH B OCHOBHOM K OOs1acTH HaMeYalollerocaA KpyTOro KpblJla CTPYKTY Ppl. 
fadouax pasButTua IlnyuKxacckxo, byrpopckoH u HoBuKoBCKOHM CTpyKTyp JIO- 
>HbIe MAHUMYMbI CHJIbI TAXKCCTH, HHTCHCHBHOCTbIO OT —2 JO —4 MI, CMe- 
\bl, KAK MIpaBUsO, B CTOPOHY HaHOoslee KpyTOrO, OOULero AIA BCEX Tpex CTPyK- 
BOCTOUHOFO KpbiJla. CKa3aHHOe UJJOCTpHpyetca oTuacTH Ha pune. |. 
DTHOCHTEIbHbIeE FpaBHTAaLHOHHbIe MHHMMYMbI Ha MepeuHCJICHHbIMH BbIILIe 
yruMu cTpykKTypaMH Ha KapTe aHOMAJIMH CHJIbI TaxKecTH Ag He BCerfa Jo- 
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cTaTOUHO HarviAJHbl, TAK KaK OHH, KaK MpaBHJIO, OCJIOMKHEHbI BJIMAHHEM Per} 
HAJIbHBIX H COC@,HHX MeCTHBIX aHoManui. IlosToMy HaMM OplJIa MponsBeEng 
JlOKaM3alluA aHOMaJHit cuspI Ta2KeCTH To MeTozy B. A. Angpeesa (°) 4 mocTp, 
Ha Jia Tepputopuu Tarapcxoh ACCP mu 4acTH4YHO CMexXKHBIX C HeH 3e€MCJIb Ki 
Ta JIOKaJIbHbIX AHOMAIHM CHIbI TaxkecTH SA, CBOOOAHBIX OT BJIMAHHA YKa3i 
HBIX BbILe (bakTOpoB. BelkomMpoBKa H3 NocseqHeH M MpuBeweHa Ha PHC. Ie, 


Puc. 1. CrpyktypHble kapTbl B COBMeUICHHH © KaPTAaMH JIOKaIbHbIX aHOManHH dAg: ¢ 
Tylmas3nuckaA cipyktypa no KpoRe mauiMicKux coes; 6 — bapnuuckan crTpyktTypa 
Kpobne naacta J, nepxnero gesouna, @—IJ]nuKxacckan (/), Byrposcxaa (//) u Hosuk 


ckan (///) cipyKTypbl NO MapKupywlemMy POpHRoHTy WBarepHHOBBIX OTMO%KeHHH HK! 
nepMH. / - C!paTCHs3OrHiicbl, 2 — KOHTypbl JIOK aJIbMHbIX MHHUMYMOB CHJIbl TAKeCTH @ 
(HHICHCHBHOCTh of —2 fo —4 mr), 38—KOHTYpbl JOKabHbIX MAKCHMYMOB C¥ 
tawkectH dAg 

IIpH conocTaBmeHuu rpaBHTalNOHHbIX HW CTPYKTYPHbIX KaPT BbIABHJIOCb Ti 
Ke, YTO HEKOTOPbIe OTHOCHTEIbHO KPyYNHble CTPyKTYPHble NOLHATHA COBCeEM 
OTMeUaIOTCH JIOKAJIbDHbIMH MHHHMYMaMH CHJIbl TAmwKeCTH. K YHCJY NOCeE 
OTHOCATCA, B YaCcTHOCTH, Esa6yxxcKoe u Ipaxauckoe noguaTua. Uepes pal 
Pa3BUTHA HA3BaHHbIX CTPYKTYP, MOM HEKOTOPbIM YIVJIOM K HanpaBJIeHHAM 
oceH, MPOXOLAT CoBNadaroulve MO NpoOcTHpaHHIO MH MECTONMOMOXReHHIO NOMOCO! 
rpaBuTaWHOHHbie Hh MarHHTHble aHOMaJIHuH. HanOouee BepOATHOM NPHYHHOH 91 
aHOMAJINH CJleqyeT CUHTaTb BJIMAHHE HEOMHOPOAHOLO CocTaBa H CTPOeHHA OK 
OpuuckKoro sbyHLaMeHuTa, 4TO, MO-BAAMMOMY, HCKaKaeT U 3aTYLUEBbIBAeT OKUD 
MbIM OTPHUAaTeIbHbI TPaBMTAaWMOHHbI sdPeKT OT HaGmOMalOulMXcA B TOI 
ocaJlO4UHbIX NOpO CTPyKTYPHbIX NOAHATHH. TakoBpa Ke, MO-BUAHMOMy, Tl 
pofa JlOKaJIbHbIX TpaBHTal'MOHHbIX MAKCHMYMOB, HaOJOJalollHXCA B CeBept 
yacTH paHona paspuTua []muKacckol crpyKTyppl (cM. puc. 1) u pacnomnar 
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cA B lipewewax 30HbI MarHHTHOrO MaKCHMyMa. OueBHJHO, 4TO C NOAOOHbIMH 
TAM OCJOXKHAIOMEFO BIIMAHUA COCTAaBa H CTPOeHMA KPHCTaMueCcKOrO (yH- 
€HTa Ha AHOMAJIMM CHJIbl TAXKECTH MOXKHO BCTPETHTLCA UH B Apyrux palionax 
‘;BUTHA CTpykKtTyp. IIpu sTOM BAMAHHeEM HEOAHOPOsHOroO CocTaBa KpHcTa/HYe- 
bro (PyHAaMeHTa MOXHO OODACHHTb TAKE PpaBHTAILMOHHbIe AHOMAJIHU, B TOM 
JI€ WH JIOKAaJIbHBIe, KOTOPbIe€ CONPOBOXKAaloTcA COBNAaaOulMMH TO MeCTOMOJIO- 
WI0 HM 3HaKY MA@rHUTHbIMM aHOMAaJIMAMH, 
\Mrak, pe3sybTaTbl NpOBeeHHOH HaMH paOOTHI CBHAECTEILCTBYIOT O TOM, UTO 
apOOHaTHbIX NlopOfaxX HWKHero KapOoHa, a Take, M0- BAMMOMY, HM Bepx- 
‘0 Mepona Tarapcxol ACCP Hameuyaercn cylecTBOBaHve MOcMOMHOM 30HaJIb- 
‘TH MOTHOCTH. MoxKHO or%KUAaTb, TO JaHHOe ABMeHHe OyeT MMeTb MECTO B 
OOHAaTHEIX HW ApyrHX ocaOuHbIX MOposax He TOJbKO HHXKHErO KapOoua, HO 
mulacTaxX OCaJOUHbIX NOPOA Kak Oowlee paHHero, Tak H Oovlee MO3AHEFO reouio- 
€CKOrO BO3SpacTa, O YEM FOBOPAT B M3BECTHOH Mepe Pe3yJIbTAaTbI HCCJeLOBAa- 
1 JI. H. Po3sanogpa u A. T. Munemmuoli, mpupeyenuple B YMOMMHAaBIIUXCA BBI- 
paOotax tua ByrypycnaucKkoro u Capatoscxoro paiionoB. O6 3TOM xe ro- 
AT OoNee WHPOKHE UCCeOBaHHA TEKTOHHYECKOH TPelLHHOBAaTOCTH Mopok 
ecko natpopmp E. H. Mepmsakosa (°). E. H. Mepmsaxos u IO. A. Kapapau- 
a (7) Mpeqnox*KUM Mpon3BOAMTb CTpyKTyYPpHOe KapTHpoBaHHe, HCNOMb3yA 
i TEKTOHHYECKON TPeLIMHOBAaTOCTH. O WIHPOKOM pa3BHTHH TEKTOHHYeCKOH 
‘MHOBATOCTH B OCAJOUHbIX MOpoOsax, B TOM 4NCJIe H PycckoH nuaTpopMpl, 
net JI. B. Hanusxuu (8), yKa3biBad Mp 3TOM, YTO MAKCHMAaJIbHOe NpoABe- 
= ee HaOwlOaeTCA B MecTax NMeperuOa MvlacTroB KapOoHaTHbIX Nopoy. BnowHe 
{ATHO, UTO YBeEJIHYCHHE TPeULMHOBATOCTH NOpod Gy eT COMpOBOKAAaTbCA YMEHb- 
HEM HX MVJIOTHOCTH. - 
'B cBaA3H C 3THM MOXKHO MpeANOMOKUTh, TO B PalioHax MpeuMyUlecTBeHHOTO 
BHTHA KapOOHAaTHbIX NOPOA HM NeCuaHHKOB CYLLECTBOBaHHe NMOCJIOHHOH 30- 
ibHOCTH MJIOTHOCTH MOXKET ObITb NPHYHMHOH JIOKAJIbHbIX MHHHMYMOB CHVJIbI TA- 
TH Hal OTHOCHTEJIbHO KPYMHbIMH TEKTOHHYeCCKMMH CTpyKTypaMu. Ilostomy 
Bupa3BeyqKa C HavOoulee YYBCTBHTC/IbHbIMH TpaBHMeTpaMH MoOxKeT NpeBpa- 
bCA B MPAMOHM MeTO MOHCKOB NOJOOHbIX NOAHATHH B TaTapuu u Apyrux paiio- 
Bosro- YpasibcKol OOacTH, XOTA H CJIEYeT OTMETHTb OOJIbILYIO CJIOXKHOCT 
1HOrO BOMpoca. CIO%*KHOCTh MPAMbIX MOHCKOB CTPyYKTYPHbIX NOAHATHH C NO- 
IbIO PpaBHPa3BeAKH 3aKkJIOUAeTCA HE TOJIbKO B BO3MO?KHOM HaJIHYHH VCKa- 
ULerO BJIMAHHA APyrux dakTOpoB, HaNpHMep HeOAHOPOAHOrO cocTaBa KPH- 
M4ecKoro sbyHaMeuTa, HO H B HEOOXOAMMOCTH H3yYeHHA BoMpoca OO OT- 
€HHH Ha PpaBHTalMOHHOH KapTe JIOKaJIbHbIX MMHHMYMOB CHJIbl TAKECTH, 
CJIOBJICHHbIX CTPYKTYPHbIMH MOAHATHAMH B TOILE OCaOUHbIX MOpof, OT 
aJIbHbIX MAHHMYMOB, OG6YCJIOBJICHHbIX APyrHMH NpHunHaMH. OAH H3 NyTeH, 
OpbiH MOXKHO HCNOb30BaTh MPH paspelieHHu WaHHOoroO BOMpoca, — 9TO KOM- 
KCHPOBaHHe BbICOKOTOUHOH rpaBHpa3sBeAKH C ApyruMu reo*H3HyeCKHMH MeTO- 
M, W B YaACTHOCTH C MarHHTOpasBelKOH. OG 3TOM Ke TOBOPHTCA MH B paooTe 
A. Angpeesa ('), OqHaKo JaHHbIH BONpOC 3acJyKUBaeT CNelMa/bHOrO, Golee 
6oKoro MH TULaTeJIbHOrO PaCCMOTPeHHA, TO BbIXOLMT 3a PaMKH HaCTOALMeH 
TbH. SameTHM Tak?Ke, YTO NOCNOMHAA 30HAJIbHOCTb MJIOTHOCTH KapOonaT- 
X Nopok oOuKHa COMPOBOKMaTbCA AaHAaJIOTHUHDIMH H3MCHEHHAMH Jpyrx, 
AaCTHOCTH yNpyrux, CBOHCTB nOpod HW YTO MocseMHee CeAOBaIO Obl yYUTbI- 
b TIpH MpOH3BOACTBeE CeHCMHYeCKHX paoorT. 


Ka3aHckuii rocyapcTBeHHEIti yHHBepcHTer Tloctynu0 
um. B. VW. Yapanopa-Jlennua P2eIe 1959 
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139 


Jloxaagn Axkagemun nwayr CCCP 
1959. Tom 128, Ni 4 


TEOJIOTHA 


H. H. KAPJIOB 


O COCTABE HM CTPATHTPA®HYECKOM 3HAYUEHHH 
POMAHKOBCKOM ®AYHbI MJIEKOMATAIOWINX 


(IT pedcmaeaexo axademuxom J. B. Haauexunoim 28 IV 1959) 


Ocenb1o 1957 r. B KOTJIOBaHe BEPXHEH TOJIOBbI WII03a CTPOAMLeHCA MIOTHHbI 
T\nenpogsepxkuncKoh TSC, na npasom Oepery J[Henpa, y c. PomaHKoBo (oKovI0 
35 KM K 3anagy oT J[HenponetpoBcka), aBTOPOM Hu APyrMMy JIMWaMH ObIIM CO- 
6paHbl MHOFOUHCJIEHHbIe OCTATKH YETBEPTHYHbIX MJICKONMTAIOMUNX, CPpeMH KOTO- 
PbIX MmpeoOiaLaloT APeBHHH ON30H, MAMOHT U OJICHH; BCTPeYeHbl TakK%Ke OCTATKH 
WepcTucToro HOCOpora, JIOWAaH, XMULHHKOB M Ipbl3yHOB. CoBMeCcTHO C 9THMH 
OcTaTKaMH, Ha MHOFHX H3°KOTOPHIX HMEIOTCA CIELbI HAANMJIOB MW pacKOJIOB Anadu- 
30B C Il@JIbIO H3BJIEU€HHA KOCTHOFO MO3Ta, HalieKO OOJIbIIOCe KOJIMYECTEO KPeMHE- 
BbIX OPYJHH UH OTULENOB, B TOM UnCIe — apXaHUHbie MycTbepcKoro TuNa, OPHHb- 
AKCKHE BbICOKHe CKpeOKH, BEPXHEMaeOJIMTHYeCKHE HOMKEBUAHbIC MACTHHKH, a 
TAKKe€ H€ECKOJIbKO MPHMUTHBHBIX, PpyOo CesIaHHbIX OPyAHH H3 KOCTH H OJICHbe- 
ro pora vu Oosee 50 npokosioK 43 9MaNMeBbLIX 3yYOOB MaJIeOreHOBbIX aKYVJI. 

JlonoHuTevIbHbIe COopbl, mpousBeyeHHble B 1958 u 1959 rr., BbINBuNIM KpO- 
Me KPe€MHEeli HW OCTATKOB X%KHBOTHBIX OCTATKH HCKOMaeMOrO UesOBeKa, UTO, eCTe- 
CTBCHHO, MpeACTaBJIAeT OPPOMHHI HAYUYHbIN UHTePeCc, TAK KaK MepBble Ke COOPhI 
NO3BOJIHJIH YCTaHOBHTb MYCTbePCKOOPHHbAKCKHH xXapakTep OOHapyKeHHbIX 
apTeakTOB M HaJIM4He B COMPOBOXKMalOuleM WX (hayHHCTHYeCKOM KOMMuJIeKce 
HEKOTOPbIX PYKOBOJALWIMX (OPM xXO3apCcKOH ayHbl, a CwIeqOBaTebHO—ero 
Oonee ApeBHHH, 4eM OODIUHIM BepxXHenaueoNHTHYeCKHH, OOK. 

HeoOxoumMo OTMeTHTb, YTO OMHOBPeCMCHHOCTb HW KOPeHHOe 3asleraHHe OCTAT- 
KOB (payHbl H NaeOMTHYeCKHX OPyAHH B WaHHOM MeCTe JOKA3bIBaIOT CyleLyt0- 
mue daxtoi: |. Hanwuve Ha UX NOBEPXHOCTH 4pPe3BbINaHHO MpOUHOH 3allLUuT- 
HOH KOPKH YePpHOrO HIM TeMHO-Oyporo UBeTa, B OOJIbINMHCTBE Cy4aeB CHJIbHO 
OlecTAMeH B Pe3yJIbTaTe JOJIOBOH NOMMPOBKH; 9TA KOPKa, MmpelcTaBaroulaa 
THMWYHbIN §=<MYCTbIHHBIN Jak M 3arap», UMMTMpyer OOcHA~MaH HM OOycOBeHAa 
oOpas0BaHHeM Ha MOBeEPXHOCTH KOCTeH M KP€MHeH CTOHKUX Kee3HCTO-MapraH- 
IleBbIX COeCIHHEHHH — NOX BJIHAHHCM WHTCHCHBHOM UHCOJAUMM B yCJOBMAX 
cyxoro KJIMMaTa NePHrVIAMaIbHOH 30HbI. 2. MaccoBoe ckonweHHe OcTeouo- 
ruyecKOrO MaTepHaJia Ha CpaBHHTe/IbHO HeOOsbIWOH Moulaqu. 3. OtcytcTBue 
CleOB OKAaTbIBAHHA KPeMHeH HW OCTATKOB X%KHBOTHBIX BOJOH. 4. Hannuve MHo- 
POUHCJICHHbIX IeJIbIX HHKHUX YeJIOCTeH HM MOJAPOB C/IOHOB (3TH YeOCTH BOOO- 
ule He MepemellaroTcaA BOOM BCweqCTBHe HX OosbUIOrO Beca, a 3yObI COHOB 
Waxke TPH HelabHeH TpaHcnopTHpoBKe MX BOOK Hen30exKHO pacnaslaioTca 
Ha OTJeJIbHbIe MIaCTHHKH). 5. OgnMHakoBaa cTeneHb (boccnM3allun KocTelt 
B «KYXOHHbIX OCTATKAX» ¥ OPyAHAX Tpyfla (noKasaTerb mpOKauBaHuA 205—298, 
B cpefHem 261,4). 

CnvcokK MJICKONHTAaIOWMX, OCTATKH KOTOPHIX JO HaCTOAMero BpeMeHK oMpe- 
TeseHbl B COopax 43 PomaHKoBo *, yKa3bIBaeT Ha 3HA4MTeIbHYIO OM30CTb Hali- 
JeHHOH 3fecb (ayHbl, C OMHOH CTOPOHbI, K YeTBePpTHYHOK cayHe Hu30BOr0 Ilo- 
BowKbA (*~,°), a c ApyroH — K yeTBepTu4HOH cbayHe MycTbepcKOH CTOAHKH 
Crappii Kogaxk (?,°,”), HaxoLAMeHCA Ha paccTOAHHU OKOVIO 9 kM K Jory oT Pr. J[Hen- 
ponerposcka (cm. TaOu. 1). 

Kak BuHo B Ta6n. 1, 43 PyKOBOAAUIMX XosapcKUXx cbopM B dayne Poman- 
KOBO MMeeTCH JPpeBHHH JIMHHOPOrMH On30H, TepMaHCKaA Pa3HOBUAHOCTb WH- 


* Tlombsyacb cayyaeM, aBTOP BbIpaxKaeT 37eCb CROIO UCKPeHHIOIO MPH3HATebHOCTS 
B B. Borauery, H. A. Bypyax-A6pamosuuy, A. WH. Poqunol, B. UW. Tpomosolt wu B. VW. Cau- 
CTYHY 2a MOMOMb B ONpegzemeHHH (pay ABI. 
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Dopma 


Hus30poe 
TlopoumKbe 


TaOnmuna 1 


CpaBHeHHe BHAOBOrO COCcTaBa HH2KHEBOJKCKON, POMaHKOBCKON 
M KOauKOH HCKOMaeMbIX MaMMasMOdayH 


PomauH- 
KOBO 


Rodentia (rpp3yun) 


Marmota bobas Moll. (6ali6ax) 

Marmota sp. (cypox) 

Arvicola amphibius L. (BogaHas Kppica) 

Citellus rufescens Keys. et Blas. (ppnkepatpili 
CYCJIHK) 2 a? 

Castor fiber L. (peuHoi 606p) 

Castor sp. A (606p) 


Castor sp. B (To xe, HO OTAMUHBIM oT copmpl A) 
Lepus sp. (3a8I) 


Carnivora (x¥MHHKH) 


Ursus arctos L. (6yppii mempemp) 

Spelaearctos spelaeus Rossm. (nemepHbli mezBenb) 

Spelaearctos spelaeus Rossm. var. rossica Boriss. 
(IOKHO-PpyCCKHH CTeNHOK MelwlepHbIi MepBeb) 

Hyaena spelaea Goldf. (nemepnasa ruena) 

Felis leo L. var. spelaea Goldf. (memepupii ses) 

Gulo gulo L. (pocomaxa) 

Canis lupus L. (Bok) 

Canis volgensis M. Pawl. (Bomxckuli BowK) 

Cuon sp. (kpacHbili anbnulickuli BOosK) 

Vulpes vulpes L. (aucuua) 


Arctiodactyla (mapHonaape) 


Bison priscus Boj. var. longicornis W. Grom. 
(DpeBHHH AaMHHOporHMi 6v30H) * 

Bison priscus Boj. var. deminutus W. Grom. (gzpeB- 
HH H3MeJIbuaBLUIHH OH30H) 

Bos volgensis W. Grom. (BoumKcKuH Typ) 

Bos primigenius Boj. (Typ uau mnepBoOpiITHbI ObIk) 

Ovis sp. wan Capra sp. (GapaH uu Ko3em) 

Saiga tatarica Pall. (caura) 

Camelus knoblochi Nehr. (Bep6m0q Kuo6n0xa) * 

Cervus elaphus L. (6maropogHpli oneHb) 

Cervus (Megaceros) euryceros Aldr. (urmpokoporni, 
WIM THranTCcKHH OJIeHb) 

Cervus (Megaceros) euryceros Aldr. var. germaniae 
Pohl. (repmanckai pa3HOBHAHOCTh WApoKOpororo 
ouleHs) * 

Cervus (Megaceros) euryceros Aldr. var. hiberniae 
Ow. (HpmanycKkad pa3HOBHHOCTh IWHpoKOpororo 
OJIeHA) 

Capreolus capreolus L. (epponelickan Kocysa) 

Alces machlis L. (socb) 

Rangifer tarandus L. (cepepHbili omenb) 


Perissodactylla (HenapHonauwzbe) 


Equus (Equus) caballus L. var. latipes W. Grom. 
(BepXHeMaseONNTHYeCKaA pa3HOBHAHOCTb AMKOM 
nolwa dH) 

Equus (Equus) caballus L. var. chosarica W. Grom. 
(IOKHO-XO3APCKaA PasHOBHAHOCTh JHKOM mowlayn)* 

Equus (Equus) caballus L. var. missi M. Pawl. 
(ceBepo-xo3apckad pa3HOBHJHOCTb AMKOH JO- 
war) * 

Equus (Asinus) hidruntinus Reg. (epponelickuit ocen) 

Equus (Asinus) sp.; (KpymHblii ocel Tula KyJiaHa) 

Rhynoceros mercki Jaeg. (Hocopor Mepka) 

Rhynoceros antiquitatis Blum. s. tichorhinus Fisch. 
(luepcTHCTHI HOCOpor) 

Elasmotherium sibiricum Fisch. (s1acmorepnit) 
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KOBO 


Crappih 


NoNo Huso0B0e 
Kozak 


@opma MosonxKbe 


Proboscidea (xo6Oo0THHe) 


44 |Elephas trogontherii Pohl. (rporontepnespii cnoH)* oa =i st 
42 |Elephas primigenius Blum. s. mammonteus Cuv. + + 
(MaMOHT) | 


IIpumeuaunua. 1. Spesfqoukoi oTMeveHbl pyKoBomAue bopMbI xogapcKoro (ayHu- 
cTHuecKoro KomMviekca. 2. KpoMe  BblIlieyka3aHHbIX OCTATKOB MJICKOMHTAaIollAx, B Pomau- 
KOBO HaiijeHbI @parMeHTbl Msactponos peunoit yepenaxu Emys_ orbisularis L., oran- 
yalomlelica OT COBpeMeHHBIX MpeACTaByTeseH STOrO Bua Oowee MOMLHBIM KPIOKOM MlacTpo- 
Ha, H Mowble KOCTH MTHLL. 


PoOKOpororo OVIeHA, /OXKHOXO3APCKAA PASHOBHAHOCTh AMKOH MOWAaM H TPOTOH- 
TePHeBbIi CIOH, a OCTAMbHbIe XAPAKTePHble BUbI OTCYTCTBYIOT; 9TO MO3BOIACT 
CUMTaTb POMaHKOBCKy!O (bayHy OOeHEBWel Xo3apcKOH, B KOTOPOH uc4esA 


Puc. 1. Uepen Bison priscus Boj. var. longicornis W. Grom. u3 PomMaukoscKow mameo- 
JIMTHYeCKOH CTOAHKH, XpaHalietca B J[HemponeTpOBCKOM MCTOpHyecKoM Mys3ee 


Hocopor Mepxa, BepOsmox KxoO0xa u HekoTOpble Apyrve MuJeKonuTatoule,. 
a KpOMe TOPO MOABHJICA PA 9IEMeHTOB BepXHelasleOMHTHYeCKOH TJHKPOCTOHHK- 
COBOH (ayHbl: MAMOHT, WIePpCTHCTLIM HOCOpOr, APeBHHH H3MeJbuaBIIHH Ou30H, 
BEPXHENMAICOJHTHYeCKaA Pa3HOBHAHOCTh JuKOH soma, CeBepHbIli oOeHb,. 
HpsaHckad pa3sHOBHAHOCTb WHPOKOpOroro OIeHA HM Ap. 

Hexortoppie 43 OOHapyKeHHbIX B PoMaHKOBO xo3apcKHX opm OblM u3BecT- 
HbI Ha YkKpauHe u panee; Tak, Hanpumep, H.W. Bypyax-AOpamosuy, B. H. Tpo- 
mop HV. LT. Ilnqonmmuxo ompelemumu cpequ «KyXOHHBIX OTOPOCcoB» MycTb- 
epckoH cTrosHKu Crappii Koyjak ocraTKu 7 ocoGeli TporoHTepHeBOro CIOHa, Ha 
OCHOBaHHH Yero Obl OTMeveH HeOObIIHbIi TpeBHuli OONHK KOMalKol cbayHl 
((?), ctp. 74), a mo3xKe (B 1944 r.) aBTopom Obl HaiijeH B KYJIbTYPHOM coe Toe 
%Ke CTOAHKH (pparmMeHT Yepena Ou30Ha C Oa3aIbHOL YacTbIO NpaBoro poroBoro 
CTepxKHA, HMelollero OOxBaT OcHOBaHHA 408 mM, T. e. IpHHalexkauul var. 
longicornis W. Grom. ((°), erp. 53). 

CyelyeT OTMeETHTb, 4TO OOJbINMHCTBO YepenoB OH30HOB, HaliqeHHErx B Po- 
Ma@HKOBO, OTHOCATCA K var. deminutus, OHaKO cpe-M HUX MMeIOTCA TaKxKe OT- 
J€JIbHbIe SK3EMMNJIAPbl, HECOMHEHHO OTHOCALMeca K var. longicornis, uTo spB- 
CTByeT H3 OOJbUION MWIMHbI W TOJIMMHbI MX CTepxKHeli. ORMH M3 STUX YepenoB 
xpanutca B Jl HemponeTpoBCKOM HCTOPHYeCKOM my3ee (puc. |): paccTosHue mex- 
AY KOHWAaMH poroB NO MpAMOM JIMHHMM y Hero paBHo 1360 mM, AmHHAa KaxZOrO: 
W3 CTep2KHelt 10 KpuBH3He 700 MM, OOXBaT OCHOBaHNA mpaBoro cTepxKHA 410 mu 
a sieporo 425 mm. 

J\pyruM BaxKHbIM XO3aPCKHM 9JIEMeEHTOM PaccMaTpuBaemMoH ayHE! ABIAeT- 
CA TepMaHCKaA Pa3HOBHAHOCTh IWUPOKOPOFOrO OJleHA, OcTaTKM KOTOPOrO mper- 
CTABJICHbI MHOFOUMCJIeHHEIMH (Oomee 10) xOpouIo onpexenMMBIMH CPaBHHTeIbHO: 
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HEKPYNHbIMH POraMH C COXPAHHBUIMMCA Tla3HbIM OTPOCTKOM, MMEeIOIHM XapaK- 
TepHyt0 JlonNaTOBHAHy!o (opmy. 

Cpequ OcTaTKOB SKB, HaMOoubIMH MHTepec MpesctaBseT OUCH y3KaA 
peTbaA *alanra soWlaqu, BIOMHE CXO{HaA MO pa3sMepaM HM MHeKcaM Cc (banaH- 
of var. chosarica u3 xo3apcKHx oTmoxeHuM m-o. Tynryc B Ilosommte ((*), 
Tp. 140 u 362), a Takxe ToHKHe HM CTPOliHble MeTanoquH, MpHHadiex amne 
KPYNHOMY OCJIy THA KyJlaHa, YTO TAK2%Ke MOXKET CIYKUTb yKa3aHHeM Ha OTHO- 
CHTeJIbHYy!IO [peBHocTb dayubl. M3 ocraTKoB TporouTepHeBoro COHa B Heli 
1 Cae KOPeHHbIe 3yObI C OBAJIbHO-rp YLIeBHAHOH CbopMoli *KeBaTebHOll MOBepx- 

ocTH HW HeOombuuM (6—7 7/,) YAcOM mutacTHH Ha 10 cM AuMHbI 3y6a; xapaxKTep 
STHX OCTATKOB yKa3bIBaeT Ha NO3AHUM THM PaSBUTHA, MepexOAHbIM K MAMOHTY, 
KOTOPHIM mpescTraBeH B POMAHKOBCKOH (bayHe MHOFOUNCJICHHBIMK 3y6amuH, 
HMKHUMM UeOCTAMH, PpeOpaMH, MO3BOHKaMH, JIOMaTKaMH u (bparMeHTamu OuB- 
HeH M TpyOuaTpIx KocTel. 

Urto kacaetca octatKoB Homo, To 43 HUX aBTOP HM@JI BO3MOXKHOCTb O3Ha- 
KOMHTbCA C WeIbHOM SOelpeHHOH KocTbIO, HalfenHol C. K. Haxenbcxum; ona 
CHJIbHO (POCCHJIH3HpOBaHa, HMeeT HA MOBePXHOCTH CMOJIAHO-YePHbI IWBeT u 
MOKPbiTa OleCTALMM ITYCTBIHHbIM JIAKOM, HMHTHPYIOULMM OOCHAMaH, KaK HU BCe 
OCTAJIbHbIe KOCTH H KPCMHH, HaliqeHHple B PoMaHKOBO; MpH cpaBHeHuH c femur 
HeaHepTaibles Opocaetca B raza WIMHa STON KOCTH MpH HeOOMbION TomMMHeE 
HW MACCHBHOCTH AnacH3a HW MaJIOM HHJeKce KPHBH3HbI (MeHbIIe 2,5); Ha 9TOM OC- 
HOBaHHM MOXHO 3aKJIOUHTb, 4TO OHA MPHHAaeKUT MCKOMAeCMOMYy UeIOBeKy 
BbICOKOFO POCcTa C JJIMHHbIMH CTPOMHbIMH HOTaMH, OTJHUaBLUIMMM PaHHUX (OPHHb- 
AKCKUX) KpOMaHBOHUeB *. He ucks04ena BO3MOXKHOCTb TOrO, 4TO yNOMAHyTaA 
OepeHHad KOCTb MpPHHaIeKUT TaK Ha3bIBaeMOMY «aTHITMYHOMY» MaslecTHH- 
CKOMY HCKOMaeMOMY YesIOBeKY, HO, BO BCAKOM cCyly4ae, He KIaCCHYeCKOMY HU He 
paHHeMy HeaHJepTampbiam (°). 

OctTaTkKH MJI€KONMTAaIOUMX HW YeNOBeKa C COMPOBOXAAOWHMH UX OpyHAMH 
Tpya 3aleraioT B TepeMbITOH JHeEMPOBCKOH MOpeHe, MpeACTaBJAIOWeH pasHo- 
PasMePHbIH WleOeHb pasHOOOpa3sHbIX H3BEPXKeHHbIX, METAMOP(uYeCKHX UM OCaou- 
HbIX MOPO, B TOM UMCIe 3ABEOMO 9K3OTHYUCCKUX (HEOKATAHHbIe OOJIOMKH HU Ba- 
JYHUNKN panakuBu, Oa3abTOB, OBPyYCKHX H WIOKWIMHCKHX KBapIMTOB, @ra- 
HHTa, KpaCHOro JeBOHCKOrO MeCYaHHKa, MPOTePO3SOHCKHX MKeJe3HCTHIX KBap- 
WHTOB THA «JXKECMHJIHTOB», OKPCMHEJIbIX KAMCHHOYTOJIbHBIX H3BECTHAKOB H 
mp.). [Jepempirax mopeHa pacnomaraetca nol TOMULeH aJlJMOBHaJIbHbIX Me€CKOB 
MOULHOCTbIO JO 9 M, Ha HEPOBHOH MOBePXHOCTH KPHCTAaMIMGeCKOrO WOKOA mMep- 
Boh (mofMeHHOH) Teppacp JiIHenpa. Tak Kak OCTATKM MJICKOMMTAIOIIUX WH UCKO- 
TaeMOro YeJIOBeKAa, a PaBHO M OPYAUA ero TPyAa HalifeHbI B MOPeHe HEMPOBCKO- 
TO cTajivasla, OHM JIOJIXKHbI ObITb [PeBHee 9TOM MOPEHE!, a, CENOBATeIbHO, OTHO- 
CATCA 1H60 K MHHJeIb — puccy, 1MO0 K Hauasy pucca, OTBeYalOllemy Tpaucrpec- 
CHBHOM CTaMM MaKCUMaJIbHOrO OefeHeHuA. ApxeomormuecKkad JaTHpOBKa CTO- 
auKu PoMaHKOBO Ha OCHOBaHHM THMOJOrMM OpyAui M OTUeNOB MOxKeT OBITS 
jlaHa B mpeflemax KOHWa MycTbe — Hau¥alla OPHHbAKa C Pe3KO BbIPaxKeHHbIMU 
MYCTbepCKMMH TpalquunamMu. Takum o6pa30M, POMaHKOBCKaa OJI@He-MaMOHTO- 
Ou30nHoBad (haya XapakTepu3yeTca Kak NO3LHHH MMHMeb — PCC WJM CaMbI 


PaHHuli pucc, Ha pyOeKe MexkAy cCpeqHHM HW BEPXHUM MaJeOJIMTOM. 
Ilocrynuao 
29 XI 1958 
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Jloxxagn AkayemMun nayk CCCP 
1959. Ton 128, N 1 


FEOJOVHA 


®. C. MOHCEEHKO 


O 3HAYEHHH MAJIbIX TPABHTAILHOHHbIX AHOMAJINA 
JJIA MOUCKOB PEJKOMETAJIbHbIX MECTOPO)KAEHMM 
B WEHTPAJIBHOM KA3AXCTAHE 


(II pedcmaenexo axademuxom JI. B. Haauexunoim 20 II 1959) 


Ha trepputopun LleutpaibHoro Kas3axctaHa y2Ke ceHuac H3BeCTHO OKOJO 
TPeXCOT BOJbPPaMOBbIX, MOJIMOJCHOBHIX H BOJIb()paMOBO-MOJIHOAEHOBLIX MeCTO- 
powenui u pylonposssenuit. [logapasionlee OosIbIUMHCTBO HX pacnoularaeTca 
B IOrO-BOCTOUHOM YaCTH Ha3BaHHOrO pervoHa. Cpesu HUX eCTb HU pyOMponBule- 
HHA, B KOTOPbIX MOJe3HbIM KOMMOHEHT COCTABJIAeT JIHIIb MHHepaslornueckyto 
IleHHOCTb, H MeCTOPOXxK CHUA, YHHKAaJIbHbIe 10 CBOHM 3anacaM (BepxuHee Katipak- 
ThI) (3). OTO NO MpeHMYyLeCcTBY KBaPIWeBOXKMIbHbIC H KBAPWeBORKHUbHO-rpek3e- 
HOBbIe MecTropoxkeHua (BepxHee Kalipaxtpl, Akmaa, YKaner, Capa u Jp.). 
Ouu MpelcTaBJAIOT COOOM WITOKBeEPKOBble %KUMOOOPasHble UJIH MacTOOOpa3Hble 
tena (°,“), 3aslerarollMe B OCaOUHbIX NOposax cumypa (Bepxuee KatipakrTsl) u 
cpeaHero naseosoa (Akmas), B addy3HBax BepxXHero H CpeqHero nameo30a (Ka- 
HeT, Mionbckoe, BatHasap), B MHTpy3HBHbIX Nopofax (Akxuatay, Capan). Pexe 
BCTpeualoTCA KpynHble CKapHosBble (BaTpicray) H BTOPHYHOKBapuATOBHIe (Towa- 
rai) MecTopoxkyeHuaA. Ilepppie mpHypouenbl OObHO K CpeHenaseo30HCKUM 
KapOOHATHO-TeppHIeHHbIM H perKe OCAJOUHO-BYJIKAHOFeHHbIM TOJIaM WU pacno- 
Jarayorcd B HeEMOCpeACTBEHHOM OM30CTH OT TpaHHTHbIX HHTpy3uu (*). Broppie 
TIpeAcTaB/IAIOT COOOH MaCCHBbI BTOPHUHBIX KBaPWHTOB BepXHelMaleo30licKoro 
Bospacta, COfepxKalllMX TOHKYIO BKPalWI€HHOCTb MOJIMOJeHUTa HU Wpyrvx MMHe- 
pavios. 

Ilo oTHOWIeHHIO K HHTPY3H51M PeKOMEeTAJIbHbIC MECTOPOXKTEHUA LaHHOLO paiio- 
Ha COCTaBJIAIOT TPH rpynnbl. OAHU H3 HAX MpHyPO4eHbI K XOPOUIO BCKPBITHIM 
MHTPY3HBHbIM MaccuBaM (Axkuyatay, Barpicray, Capan), Apyrue MOryT CBA3BI- 
BaTbCA C YaCTHUHO BCKPBITHIMH WH MpenoMaraeMbIMM M0 XKHJIbHBIM JepuBaTaM 
PpaHHTHbIMH HHTpy3sHamu (Batinasap, Kaner, Tonaral, VMionmpekoe), Tperbu 
CBASbIBaIOTCA C THMOTETHYCCKHMH HEBCKPBITbIMH MACCHBaMH rpaHuToB (Bepx- 
Hee Kalipaxti). B nepBbix JByxX Clyyaax HaOsloqaeTcA, a B Tperbem — mped- 
MOaraeTca JICMKOKPAaTOBbIM WIM aJIACKUTOBbIM YAbTPaKUCJIbI CocTaB mpesno- 
JIOKUTCIbHO PyOMATepHHCKHX MHTPy3ui. PesKoMeTaJIbHOe OpyeHeHHe B 10Fr0- 
BocrouHoH uacru LlentpambuHoro Ka3axcTaHa CBAS3bIBaeTCA, TaKHM OOpa3om, 
¢ NoposwaMu HavMeHbilel MoTHOCTH (2,6 r/cm?), M3 YMCA NaleosoucKUXx NOpoL. 

Astopom, copmectHo c M. M. Posex6.1aTom u II. B. Tmutpuespm, Obi mpo- 
M3BeJeH aHaJIM3 MPOCTPaHCTBEHHOFO COOTHOWeHHA KPYMHBIX peKOMeTAaJIbHbIX 
MeCTOPO?KAeEHHH C AHOMAJIMAMH CHJIbI TAPKECTH, 3aPUKCHPOBAHHBIMM IPH rpaBu- 
MeTpHuecKOH CbemKe MacuiTa6a | : 500000. PesymbraTbI anamusa cileqyroulme. 

1. Monu6zeHoBo-BoubtppaMoBoe MectopomseHue Axuatay, pyluble Tena 
KOTOPOrO pacnoslaraoTcA B rpaHHTaXx, NpopbiBaloulMX TecuaHnKOBO-CJlaHILeBble 
OTJIOXKEHHA CHJIypa HW HH*KHEerO KapOona, IpHypoyeHO K JOKaIbHOH OTPHUaTesb- 
HOH aHOMaJIMM HHTeHCHBHOCTHIO B 10—15 mra (puc. 1a). Sra anomamua mpesoc- 


XOMMT NO MWIOWalH akYaTayCky!0 MHTPy3ui0 H CaMa BbijlelInerca Ha CboHeE Kpyn- 
HOH OTPHWaTeIbHOH aHOMaJIUMH. 
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2. Monn6jexosniit wroksepk )Kaner 3auieraer B TOJIULe KUCJIbIX actppy3HBoB 
BePXHeNa€O3OHCKOFO BOSpacTa, HHTPyLMPyeMbIxX JleiHKOKPaTOBbIMH TpaHUTa- 
|MH, BbIXOMbI KOTOPbIX HaOsOMalOTCA K BOCTOKy OT MecTopoxeHua. Kak BHO 
M3 puc. 16, JanHoe MecTopoxkeHHe TakxKe pacnoularaetcs B paiioHe HeOombIIOLi 
OTPHUATeIbHOM AHOMAJIMM, MAHHMYM KOTOPOH MpHXOAUTCA Ha BHMMYy1O YaCcTb 
|MHTpy3HH. Ora aHOMaJIMA MIpHypoyena K KPyNHOl aHOMaJIMM 3HauHTeNbHO 
| OoubUel HHTeCHCHBHOCTH. 

3. Mectopoxienua Battwasap u Barpictay, meppoe “3 KOTOpbIX 3asleraer 
|B BYJIKaHOTeHHbIX Noposax HaMiopa, a BTOpoe — B OcaOUHO-BYyJIKaHOreHHO! 
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Nobbiuenue NOMA CU/IbI MArKecmu 
Puc.*1. Cxembl aHoMaHi CHIbI TAKeCTH B PalioHax Puc. 2. Cxemb aHoMasuit CHIBI TAKE- 
MecTopox jenni Akuatay (a), 7KaHer (6), Balinazap CTH B'palouax MecTopoxwK jenni Akmaa, 
Batnicray (6). 1 — Mectopoxjlenua, 2 — pyfonpoas- Bepxuee Katipaxtpt (a), CapaH u 
JIGHUA Viompcexoe (6). O6osHayeHua Te x*e, 


uTo Ha puc. | 


TOJLe CpesHero Masleo30Kn ("), pacnouararorcA BOJIM3H BbIXOJOB JIeEHKOKPaTOBbIX 
MW aJIACKMTOBbIX PPaHUTOB, ABJIAIOULUXCA COCTABHOM YaCTbiO CJIOMKHOFO, Tak Ha- 
3bIBaeMoro BalinasapcCKoro MHTPYy3HBHOrO KOJIbia, OTKpbiTorol. HM. Beqposnm. 
O6a MecTopoxeHHA OOHAPyXUBAIOT OTUCTJIMBYIO MIPHYPOUeHHOCTb K JlOKaJIb- 
HbIM MMHHMYMaM CHJIbI TAXKECTH, YCJIOXKHAIOWLMM Coulee KPyNHy!O OTPHLaTedb- 
Hy!o aHoMasuto (puc. | @). 

4. Kpynueiiiee peqKoMeTabHoe WITOKBepKoBoe MecTopoxeHHe Bepxuee 
KaiipakTsl, 3auieratolllee B MecuaHHKax HM CJlaHllax CHJlypa, Ha 3HadHTeJIbHOM 
yaJleHHH OT BCKPBITbIX 2Ppo3Heli MHTPy3HH, H MecTopoxenue Akmas, mpHypo- 
YeHHOe K ocafOuHO Tose BepxHero JeBOHa — HHKHEerO KapOoHa (puc. 2a), 
MecTropoxyjeHua Capa u Viompckoe, OHO H3 KOTOPbIX PacmoJIOXeHO B HeOOJIb- 
WOM Tele PpaHOAMOpHT-nOpdupoB, MpopbIBaIOWUX CpeHeKaMeHHOYTOUbHbIe 9¢)- 
(y3uBbl, a [pyroe — B rpaHoupoBbIx alluT-nMoppupax MW AeBOHCKUX adipy3u- 
Bax (°), TakKKe TAPOTEIOT K OTPHUATeEbHBIM AHOMAJIMAM (puc. 26 7 

5. Bropu4yHo-KBaplMTOBOe MOsHOJeHOBOe MecTOpoxweHHe Tosarali TaKxKe 
IpHypoOueHo K JOKaJbHOM OTPHUATeIbHOH AHOMAJINH, XOTA HemOcpeCTBCHHO o0 
H JI@XKUT B PaHOHe NOBHILEHHOM AHOMAJIHH elle OOsee BLICOKOTO MopsAAKa (puc. 3). 
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XapakTepHo, 4uTO Mmpu COomee MeTAaIbHbIX paOoTax Opwio yCTaHOBJIeHO Ha/lM4He 
nolo6uoli aHoMaun u Ha MecTopoxyeHuu Bepxuee Kaiipakthl, uo OblI0 MOfMe- 
yeHo V1. II.. Benesomenckum. ' 

B oem Bce u3BecTHble HavGosee KPYMHbIe B MCCeLOBaHHOM palOHe BOIbG)- 
PAMOBbIe H MOJIHMOJEHOBHIE MeCTOPOAKMeHUA MexKAaT B Mpefeax JOKaIbHbIX OTPH- 
WaTeIbHBIX aHomasuli. [lockosbKy NOCMeHHe BO BCeX IIPHBeEAeHHbIX CUyYaAX He 
MOLYT ObITb OODACHEHHI FpaBHTALMOHHBIM 9PPPeKTOM CTpaTUulN pOBAHHbIX MOPOA, 
OHH MOryT pacCMaTPUBAaTLCA Kak yYKa3aHHe JIHOO Ha 
HaJIHuMe HHTPY3HBHBIX KYMOJIOB, MeCTaMH YaCTHYHO 
BCKPBbITHIX, JIHOO Ha YTOJIMeHHe PpaHHTHbIX MaCCH- 
BOB B paliOHaX Pe/KOMeTaJIbHbIX MeCTOpO2%KeHuH. 
Uacto, OuYeBHIHO, HMeeT MeCTO H TO HM Apyroe. 

Kak Obl HCKJIOUeCHHEM H3 MpaBuJla ABJIAeTCA 
Virobckoe MecTopoxenne, Jiexallee 3a Mpefema- 
MH UeTKO BbIPaKeHHOH OTPHUAaTebHOH aHOMAJIMH. 
OjHako pH KOJIMUeCTBEHHOH HHTeplpeTalluu aHo- 
MaJIbHOrO MOJIA WM 3feCb YCTAHOBJIeHO KYNOJIOBH- 
Hoe (rpeOHeBUAHOe?) CTpoeHHe rpaHHTHOTO MaccH- 
Ba (puc. 4). 

Ba re Bee ee JlanHble rpaBupa3BeqKH, TaKHM OOpa3oMm, NMOL- 
TAKECTH B paiione Mectopox- TBEP2AalOT HCHOMb3SylOUleeCA B NPaKTHKE MOMCKOB 
yenusn Tonarai. OSosnauenua PeKOMETAJIbHBIX MeCTOPORTeHuh (4) u3BecTHOe 

Te 2e, uTO Ha puc. | tlogomeHve B. SmMmouca (*) 0 NMpeumMylllecTBeHHOH 

KOHUeHTpalu PyHbIX MeCTOPOXxeHHH B pahoHe 

UHTPY3HBHbIX KYNOJOB, rpeOuHeli HT. n. Onn no- 
3BOJIAIOT TakKe CorsacuTbea c MHeHHeM IT. H. Kponorkuua (+) o npaBuabHOcTH 
WJleH CBA3H OPyeCHeEHHA HenocpeCTBeHHO C TpaHHTHbIMH HHTPy3HAMH, a He C 
THMOTeETHYECKHMH Oovlee PI yYOMHHbIMH UCTOUHHKaMH. 

AHOMAaJIMM, aHaJIOrMUHbIe TAKOBbIM B palioHaX KPYMHbIX MeCTOPOx Jenni, 
HaOJ0JaloTcA H TaM, Te 3aCJ1yKUBAIOWNe BHAMAHHA MECTOPOXKMeHHA, HECMOTPA 
Ha JleTaJIbHbIe MOMCKH, He OOHApyxKeHbl. Ta- 
KoBbl Iantracckaa u TOxHo-AkcopaHcKaa 
aHOMaJIMH. OTcyTCTBHe KPYNHbIX MeCTOPOxK- 
eHui B pavoHe HX CTaHOBHTCA NOHATHHIM, 
eCIH y4eCTb, YTO KYNOJbHAaA YacTb PUKcH- 
pyeMbIX HMM TpaHHTHbIX MHTPy3Hi mourn 
HOJIHOCTbIO JeCHyAHpoBaHa. Puc. 4. Cxematuyeckul paspe3"pali- 

SakOHOMepHad MPHYPOYCHHOCTh KPyMHbIX OHA MecTopoxzenun VionbcKoe * no 
PCAKOMETAJIbHbIX MECTOPOXKCHHH K JOKaJIb- seein oe SIPODH aT oS aReNCiOE am 
HbIM OTPHUATeIbHBIM AHOMAIHAM MOXET OBITS — poponst, 2 Po rpanutsi, 3 — paavom, 
MCNOIb30BaHa flO H3BeCTHOH CTeneHH mpH 4 — yuacToK MecTopoxKeHHA 
OlleHKe NepCneKTHBHOCTH PyONpoABeHHH u 
OpeoJIOB paccetHHA Bobppama M MomHOeHa. OuepuyHo, HanOoslee nepcneK- 
THBHBIMH OyLyT ABIATbCA Te M3 HUX, KOTOPbI€ TATOTEIOT K JIOKAJIbHBIM MHHUMY- 
MaM CHJIbITARKeCTH. OLHAKO CaMO MO ceGe HaIMUve OTPHIATeIbHbIX aHOMamNi, 
Kak H (B Oovlee peqKUX CJyuanx) OTCYTCTBHe UX, He ABMAeTCA elle KpuTepvem 
WIA OWeCHKH MePCNeKTMBHOCTH pyfonposBienuA. Baxunetwei npeqnocnwikoit 
SpPekTHBHOTO HCMONb3OBaHHA TpaBHMeTPuYeCKHX aHHBIX JIA Yyka3aHHoli 
IeIH ABIAeCTCA MpaBHIbHOe reoOrMyeckoe HCTOMKOBAHHe HaGMIOLeHHOrO’noOA 
CHJIbI TA2KECTH, MAKCHMAJIbHO BepHad paciiMppoBka Ha OCHOBaHHU reodusn4e- 
CKUX HM BCerO KOMMIeKCa TeOJOrHyeCKUX JaHHbIX MIyOMHHOTO CTpoeHHA Uccse- 
Ayemoro yuactka. K uncay Han6onee mepcneKTUBHBIX pH 3TOM MOTYT OBIT 
OTHECCHEI YuaCTKM, XapakTepH3yiolllMecAd KYNONOBHAHOM opmMoli KpoBH 
YaCTHYHO BCKPbITOrO WIM HeBCKPBITOTO MHTPy3uBa. 

Meto{uka mpousBoscTBa rpaBMMeTpuyeckux pa6oT Aa U3yueHHA CTpoeHua 
PYAOHOCHEIX y4aCTKOB NpelcTaBAeTcA Crenyromeh. Uepes yuacrox pytonposn- 
JICHHA HIM Opeoa pacceAHuA Mpoxossatca 2—3 nepecekatommmxca («3Be3I04- 
4 Mpopuia c paccrosHHeM Mexy TouKamMu B1—2 xm. JInuna npo duns, 


cya NO pasmMepaM paCCMOTPeHHBIX BbIle aHOMaui (5 X 20; 10 x 10 u 20x 
x 15 kM), JonxKHa ObiTb He MeHee 10—30 km. HaGmiofeHubie KpuBbie Ag untep- 
| MpeTupytotca (co cTporuM yueToM reomorMyuecKuXx JaHHbIx!) H Ha OCHOBAHHH No- 
JYYEHHBIX PE3YJIbTATOB [eaOTCA COOTBETCTBYIOUIHE BbIBOJEI. 


Jlenunrpayckuli rocyJapcTBeHHblii yHuRepcuterT Uocrynuo 
uM. A. A. )KnaHospa J1 II 1959 
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TFEOJIOLHA 


A. A. HAKOHOB u P. M. JIEBEJEBA 


K HCTOPHH NOSQHEJIEMHAKOBbIX JIAHAUIA®TOB 
MATEPHKOBOM UACTH KOJIBCKOLFO MOJIYOCTPOBA 


(ITpedcmaeneno axademuxom B. H. Cykaueeuim 12 V 1959) 


Ilpu u3y4eHHH PaHHHX 9TANOB COKPaLleHHA JIEMHHKOBOTO MOKPOBA H CJIey10- 
UIMX 3a HAM JlaHAWadToB BOCCO3aHHe PasBUTHA PaCTHTEbHOCTH HM KJIMMAaTA a- 
eT KJIOU K YCTAHOBJCHHIO NOCJIENOBAaTeJIbHOCTH ABJICHHH, HX MepHoOAu3aluu U 
xponovlorun. Mexyy Tem, pa3BHTMIO pacTHTelbHOcTH UM KAUMaTa KosbcKoro 
MOJIYOCTPOBa B MO3HEeIHHKOBOe BPeMA LO CHX MOP yesANOCh HeEAOCTATOUHO 
BHuMaHHA (1~%,°), 

Hosplii marepva, CoOpanHblii B 3amaqHo MaTepHKoBoH uacTH KowbcKoro 
MOsYOCTpOBa, HE YKJaMbIBaeTCA WeJIHKOM B PaMKH CYLLeCTBYIOUMX CXe€M MO3]- 
HeJIGLHHKOBOrO pa3sBUTHA pervoua. B 9TOM OTHOUIeHHH HHTepeceH HM MOKasaTe- 
JIeH paspe3 MO3LHeJIeAHHKOBLIX OTIOKeHHH Ha Oepery p. JIoTTHI, B 50 KM OT 
ycTbaA. Pa3spe3 cocTaBJIeH MO TPpeM XOPOLIO CONOCTaBJIAeMbIM PaC4UHCTKaM, yla- 
JICHHBIM [pyr oT Apyra Ha 50—80 Mm, uM MOxer cunTaTbCea ONOpHbIM (puc. | u 2). 

Crpaturpaduyeckas MOCJIeqOBaTeJIbHOCTh HallaCTOBaHHA CHH3Y BBepX Ta- 
KOBa (MOJOWIBa OOHaKeHHA HAXOANTCA Ha aOcomIOTHOH BbICOTe OKOJIO 70 M): 

TlecoK MeJIKO3e€PHHCTHIM, C Me@JIKOM NapaesbHOH TOPH3OHTAJIbHOH CJIOH- 
CTOCTbIO, MepeXOAHT MO MpOcTHpaHHio B JeHTOUHYy!O cynecb. MoulHocTb mecka 
1,5 M; BBepx NO paspe3y mecok 6e3 YeTKOH PpaHHI{bl CMeHACTCA CepOBaTO-CHHeH 
TWIaCTHYHOH JICHTOUHOH PIMHOM MOILHOCTbIO 0,5 M. Saseratoulad BbIle Pinna, 
3eJICHOBATO-KOPHYHEBOTO WBeTa C MapasebHOH Oomee TpyOou COUCTOCTLWO, B 
CBOIO OYepe{lb, MePeKPbIBaeTCH CEPbIM CYIJIMHKOM C MpOCOAMH CyMeCH H TOHKO- 
3epHHCTOorO mecKa. OOuLad MOULHOCTh BePXHHX PIMH HM CYIIMHKOB OKOJIO 4 M. 

Or ceporo cyrIMHKa YeTKOH pannel oTWemseTcaA BbIMeTeKallad ToULa, 
B KOTOPOH CJIOH TeMHO-Ceporo TOHKO3eEPHHCTOrO OTMbITOrTO TecKa “epeyioTca 
CO CJIOAMH KOPHUHeBaTOFO TVIMHHCTOrO mecka Wu cynecH. Bepxu STOW TOMI 
BCKPbITbI Lypdom Ha Apyrom Gepery peku, Tak 4TO OOULYIO MOULHOCTb ee MOXKHO 
OWeHHBaTb He MeHee YeM B 6—8 o. 

CyeqoBaTebHO, IO TeKCTYPHO-sIMTOMOrHYeCKUM MPH3HaKaM BbIeAOTCA 
yee TOM. HwkHaAd U3 HAX OTPaxkaeT MoceqoBaTeMbHOe yrayOueHHe mpusmen- 
HUKOBOFO Oaccelina (yNameHHe OeperoBolt OOacTH cHoca), ero CTaOuTbHOe cy- 
UeCTBOBaHHe H Mocuesyroulee OOMeICHHe OMHOBPeMeHHO C MOTepel YepT npHen- 
HHKOBOTO pekuma. Bepxuaa Tola XapakTepusyer uermyOoKui Gaccelin c 
YCHJICHHBIM MOCTYIJICHHeM TeC¥aHOrO MaTepHasla HM CHOKOMHbIMH YyCOBHAMHK 
ero HaKOMJICHHA. 

Ilpopeyennoe E. A. UepemucnHoBoli u3y4enue AuaTOMOBEIX NOATBepxa- 
eT Takoe JeseHue paspesa HW MONOMHAeT XAPakTepucTuKy OacceHHOB HM OKPyxKalo- 
MX yCOBHH. Hecmotps Ha HeOoraTblii B lesIOM BHAOBOM COCcTaB J[MaTOMOBBbIX Hi 
TIPCHMYULCCTBEHHO CIMHHMUHYIO HU PeKylO HX BCTPeyaemoctTh, BCe Ke NOKasaTesb- 
HO MOUTH NOHO OTCYTCTBHe AHATOMOBbIX B HWKHHX MeCKaX UM JICHTOUHBIX Cy- 
NeCAX, OTHOCHTEJIbHOe YMeHbIMeHHe HX B CepesMHe HHMMKHEH TOMLIN, OOUlee yBe- 
JIMYCHHE BBEPX TO paspesy B BepXHUX MeCKaX WH HCYe3HOBeHHe B CaMOM Bepxy 
TUX TeCKOB. 

B Hu3aX HWKHeM TOMA pesKO MpeoOMalatoT npecHoBogHBle (POpMEl (o6pa- 
CTAHMSI HW AOHHBIC), BbIe YBeEMMYMBAaIOTCA H JOCTHTalOT MAKCHMYMA COJIOHOBOLHBIE 
WM MOPCKHE, B BEPXHMX YaCTAX TOJMMM OHM YCTYMAaIoT mpecHoBOHEIM. B camom Hu- 
3y BePXHEH TOJUIM OTMeYaeTCH YBeJHYeCHHE COJOHOBOMHBIX HM MOPCKHX Hi Jamb- 
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Helilee ABHOe MpeoOaqaHve SBPHraHHHbIX COJIOHOBOAHEIX BHOB MopcKoH 
| muTopamu. B caMbIx Bepxax ee rocnoscTByIOT MIpeCHOBOLHEIe (pOpMBI. 
Kommuiekc AMATOMOBBIX B TVIHHUCTOH TOME XapakTepH3yeT MeJIKOBOJHBIL, 
XOJIOMHOBOAHEIN = OacceHH Tloptuangua. Ocomonenue Gaccelina Havanocb elle 
_ BTO BpeMA, Kora Ha 9TOM yuacTkKe OH Obi MPHJIEHHKOBbIM (rOTHIJIALMaIbHbIM), 
MW MOCTENCHHO YCHJIMBAaJIOCb 3fleCb NO Mepe yaJICHHA KpaeB JIeMHUKOBOFO MOKPoO- 


Ba. IIpeoOaqanne npecHoBoXHIX opm B CepoM CyTHHKe MOXKHO OObACHUTS 
NOCJIEAYIOWLHM OOMeseHHeM GOaccelina - 


(perpeccua JInTopHHa oKeaHnyeckKas). 

J{maTOMOBble BepXHeli mecuaHoli 
| TOMA XapakTepu3ywor Hermy6oKne 
(O—40 m) yuactku Oaccelina Dosac. 
OnpecHeHve ero He. ObLIO CHJIbHbIM 
BCJICACTBHe YMCHbILEHHA MPHTOKa Ta- 
JIbIX BOA. JIMmb IpH oTCTyNaHuN Mopa 
Monac B ero MpHOpexKHBIX uacTAX, 
BHAHMO, TOCHOCTBOBa mpecHoBo]- 
HbIM PexKUM. 

Ha cnoposo-npliblesol uarpam- 
Me BBIJeIAIOTCA TPH CllekTpa, nep- 
BbIM H3 KOTOPbIX OTHOCHTCA K HWK- 
EWM WeCKaM UM YaCTH PIMHHCTOH Tou- 
IH, BTOPOHW —kK BepxXHelH nmoOBMHe 
TIMH WH HH3aM CYIIHHKOB, TpeTuh — 
K BepXaM CYIJIMHKOB H BepXHMM MeCc- 
KaM. BplJjeleHHbIle CHeKTPbI COOTBET- : a 
CTBYIOT, MO-BHAHMOMY, TpeM (ba3am 
are aici Aor ie , Ea, Bee Be Ge Ele De 

B mepByto asy, CyHA MO COOTHO-~ pyc, 1, Comocranmenne cTpaTurpaduuecKHX Ko- 

WeHHIO MbWIbUbI Hw cnop (60—70% nono no3qHeneqHAKOBBIX oTOxKeHH (MO TPeM 
UbIJIbIbI J PeBeCHbIX pacreuuit), yxKe pacuHcTKaM OOnaxKeHHA No 703 B 50 KM BBepx 
cyMLecTBOBAIa APEBECHAT PACTHTE = TO eer on caoncTocTmo, 2— aeaton 
HocTb. IIpeoOnaqamu pa3spexenHpie Has rina, 8 — raimna 3eJ1eHOBATO-KOpHUHeBad, 
OepesoBble seca u3 Betula pubescens TOPHSOHTaIbHOCMONCTaA, 4— CYIIMHOK cepbiii, 
Ehrh., B. verrucosa Ehrh. c nogme- &— meckw Memko- 4 TOHKOSepHUCTEIe, 6 — Me- 
CKOM H3 KapJINKOBoli OepesKu (Betula 74 339TH oOpasloB Ha CMOPOBO-MbIIbIeBOH H 
nana L.) c yyacTueM B TpaBAHOM NO- ee poy Mee 
KPOBe JICCHBIX H JICCOTYHAPOBbIX BH~- 
ZoB umayHos Lycopodium appressum Petr., L. clavatum L., L. complanatum 
L., L. selago L., Selaginella selaginoides (L.) Link. Hapsayy c 6epesHakamu 
HM@JIMCb OTKPbITbIC MPOCTPaHCTBa C 3aPOCJIAMM KapJIHKOBOH Oepe3Ku, TpaBAHO- 
MOXOBO-KYCTaPHHYKOBBIM MOKpoBoM u3 Bryales, Polypodiaceae, Cypearceae 
WM pa3HOTpaBbaA. OcoGeHHOCTbIO cieKTpa ABJIAeCTCA MPHCyTCTBHe B TpaBocToe 
nobel (10 48% nbimbilb), cpequ KOTOpOH ompefemeHb BuAbI Artemisia Tilesii 
Ldb., A borealis L. 

Tloqo6Haad pacTHTebHOCTb JIeECOTYHAPOBOrO THNAa MOla CyLLeCTBOBaTb B yCc- 
JOBUAX cyOapKTHYeCKOrO KMMMaTa, Oolee CyxOro HM XOJOZHOTO, eM COBpeMeH- 
HbIM Ha JaHHOH TeppHTOpHH. 

Bo sropyto tba3y O6MK PaCTHTeMbHOCTH H3MeHHJICA. CBeTuble OepesoBble 
Jleca YCTYMHJIH MeCTO TpaBAHO-MOXOBO-KYCTa@PpHHYKOBHIM accollvaluam. YuacTue 
JPeBOBHAHOM Gepesbi B JeCaX YMeHbINMJIOCh, NOABHJIMCb CocHa (10 54% MbIJIbUbI) 
M eb (6% mbwIbubI). B HanouBeHHOM MOKpOBe BepecKOBble H OcoKH (0 40% 
IIbWIbILbI) BbITeCHHJIM TObIHH uM MapeBble. Bo3pocia Takxe poub Filicales, 
Sphagnales, Lycopodium. Cmena pacTHTevIbHOCTH, BepOATHO, ABHNIaCb cwel- 
CTBH€EM HOXOOJaHHA HW YBJIaKHeHHA KJIMMATA. 

Bo BpeMs HakonJeHuA BepXHel YaCTH TIMH HW MeCKOB PaCTHTeJIbHOCTb BCTY- 
musa B Tperbio dasy pasBuTua. Bepesopble Jleca CHOBa NOKPbIJIH NOTH BCIO 
Tepputopuio (Zo 96% nbiuibibl Oepesbl, B TOM UHC 50—60% mMbiIbitbl ApeBo- 
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Pacyucimka [ 


mM 
8 


BHO Sepesnt). Tycrora ux mocTemeHHO yBemuunBasacb. B TpaBAHOM edie 
npeoOlaqasu TO BepecKOBbIe, TO 31aKH, NanOPpOTHHKH U eet ian ih pr 
TepHO YBeIHYeHHEe KOJIMYECTBA JICCHbIX M JIECOTYHAPOBbIX BUAOB Pirola rotu a 
folia L., Lycopodium appressum, L. clavatum, L. selago. EpHuKH, Kak HM B paH 
Hue (ba3bl, 3AHHMAJIM BOSBbILIeHHbIe yYaCTKH Ha BOsOpassemax. 
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Puc, 2. CaoquHad coposo-nbliblesad WH WMaToMoBaa WHarpaMMa MOSAHeICTHMKOBEIX OTIO*Ke- 
Hui (0 TpeM pacuncTKaM O6naxeHua Ne 703 B 50 KM BBepx MO TeueHHIO OT ycTba p. Jlorrst) 
J — mecKH MewKO- 4 TOHKosepHucTble, 2 — cymecb JIeHTouHONOOOHaA, 3 — cyrHHOK cepHlii, 
4— ramua 3eneHoBaTo-Kopuunesaa; 5—8 — o6mnii coctaB TIbIbUbI HM cop: 5 — o6nyee Konu- 
YeCTBO IIbWIbUbI H CNOp Ha MpemapaT, 6 — MbWibla ApeBecubix pacTenuli, 7 — mpimpia KycTap- 
HHUKOBbIX H TpaBAHHCTIX pacTeHHt, 8 — cops; J— 14— cocTaB NbUIbUBbI LpeBecHbIX pacTenui: 
9— Pinus, 10 — Picea, 1] — Betula (o6mee KoumMuectTBo), 12— Betula nana L., 13 — Sa- 
lix, /44— Alnus; /5—20 — cocraB nbIMbIbI TpaBAHUCTEIX KYyCTapHHUKOBBIX pacTenuli: 1/5 — 
Gramineae, 16— Ericaceae, 17 — Cyperaceae, 18 — Chenopodiaceae, 1/9 — Artemisia, 26 — 
pasHotpasbe; 2/—26 — cocras cnop: 2/ — Bryales, 22— Sphagnales, 23 — Polypod 
24 — Filicales, 25 — Lycopodium, 26 — Selaginella selaginoides (L.) Link.; 27 — 06 
JIMYeCCTBO WHATOMOBBIX; 28, 29 — cocTaB JMaTOMOBBIX: 
29 — MIpecHOBOJHbIe KH MpeCHOBOAHO-COMOHOBAaTOBOAHBIE 


iaceae, 


Iee KO- 
28 — CONOHOBOAHEIe H MOpCKHe BHIEI; 


BHJbl; 30 — yCNOBHbIe OTPe3KH KPHBbIX 


Yeemuuenve oOeceHHocTH TeppuTopun CBUeTEIbCTBYeT O NOBBILICHHH TeM- 
nepaTyp, a HaJIMYe KapJIMKOBOH Oepesbi1 —o coxpaneHuu cyOapKTnueckHx 
yepT KJIMMaTa. 

B W3y4eHHOM paspese, HeCOMHEHHO, OTParKeHb paHuue cTaquu no3sqHenex- 
HMKOBOrO Pa3BHTHA BOJHbIX OacceliHOB H AaHqmahbros npusexKautelt Teppu- 
TOPHH. 

TujaTeIbHoe cpaBHeHHe NOJYYeHHBIX MbIIbUeBEIX CMeKTpOB C MaTepHaamMu 
m0 npuOantuicKkum TepputTopusm (2,1) noKa3blBaeT, 4TO OOWMH xo pa3sBu- 
450 


THA PaCTHTeIbHOCTH HM KIMMaTa B OacceliHe BanTuKu uM B U3y4YeHHOM palione 
cxofHbl. 1 Tam uM 3fecb B MO3AHENeNHMKOBHIX OCaqKax 3ac:pHKCUpoBaH Tepexoy 
OT TYHAPOBOH pacTuTeJIbHOCTH K Oosee TenOmMOOnBOL secoTyHpoBoli. B STY 
hasy OJHOBPeMeHHO C OepesOBbIM PeLKONECbeM PasBUBauCcb Somee KCepoduT- 
HbIe TYHAPOBble POPMaMH C yYaCTHeM MOVIbIHeli M MapeBbIX, a NOHMKEHNA OBI 
sa0o0ueHbI. SaTem seca Obl BbITeCHeHBI TYHAPOBOLi PaCTHTeMbHOCTHIO, KoTOpaa 
| B ciefyionlyio (pasy CHOBa ycTynua MecTO Gepes0BbIM JlecaM CO BCe BOspacTalo- 
ule MJIOTHOCTbIO ApeBOCTOS. 

B lOxnol Bantuxe Bo Bcex ca3ax OTMeyaeTCH MpPHMeCb COCHHI, a B @a3bl 
| YAYUMeHHA — M TeMJIOJIOGHBHIX PaCTeHHM, YTO OTPaxKaeT eCTeCTBeHHbIe WHPOT- 
HbI€ KJIMMaTHY¥eCKNe pasmMunA. CyA MO PacTHTeENbHOCTH, KJIMMaTHUeCKHe u3- 
“MeHeHHA BO BPeMA MC¥Ye3HOBeHMA MaTepHKOBOrO wba Ha KombeKom nowy- 
ocTpoBe ObIIM He CTOdb pesKH, Kak B IOxuoh Bauruxe. 

Xopomlee copnaenHe XOla pasBUTUA PaCTHTebHOCTH M KJIMMATa NO MIbIWIb- 
(WeBbIM CieKTpaM (C y4eTOM LWHPOTHBIX pasmMuMi) TaeT BOSMOXKHOCTH elaTp 
-emlelyoulue conocraBienua. leppasa u3 BbIeeHHBIX (a3 MOXeT ObITb ComocTaB- 
sena co II 30Holi ucropuu eBpomelickux mecoB (anmepog), Bropax —c III 30- 
HOH (Mom0q0H Apuac), a Tperba —c IV s0nH0f (qo6opeanbHoe Bpems). 

CreqoBaTesbHO, IPHXOAUTCA CUUTATb, YTO NIpHeExKallMe TeppuTopuu Haya 
OcBOOOXKAaTLCA OTO JbJa y2Ke B TeyeHue ApeBuero Apuaca. J[pesuult TyHApoBprti 
AaHAWahT OTPaxkeH JIMWb B CaMbIX HWYKHHX YacTAxX pa3spe3a. Bo Bpema, coorT- 
BeTCTBylollee aluiepoxy (B IOxmkuHok uv SanaqHon Cxanqunapuu 10800—11800 ner 
Ha3ajl), MATePHKOBLIH seq Ha 3anaye Konmpcekoro nomyocTpoBa nox BJIMAHHeEM 
YAYUWMBUIMXCH KJIMMaTHYeCCKHX YCJIOBHH (MmoABeHHe CyOapKTH4eCKUX CBeT- 
| JIBIX Oepe3OBbIX JICECOB C OTKPbITHIMH OOJIOTHCTHIMA HW TYHAPOBbIMA mpocTpaH- 
CTBaMH) COKpallasica Oojlee HHTeHCHBHO. B 3To Bpema Tysmomo-Horo3epcko- 
JlotTuHcKaa Jlenpeccua 3aTonmaacb Mopem IloptmaHqua, kKoTOpoe BOH3H Mac- 
CHBa JIbJla UMesIO XapakTep MpuseHHKoBOrO Oaccelina. 

SaTeM KJIMMATHYeCKHe YCJIOBHA BPeMeHHO CHOBa CTaIH Oomee CypOBbIMU 
(pacnpocTpaHeHue TYHAPOBbIX JaHAWapToB), TaAHHe JIbla COKPAaTHJIOCb, HacTy- 
nmugia perpeccua JIuropuHa okeaHwueckas. 

Tlocnexytoulee yyulieHue KIMMaTa B JOOopeabHoe BpeMsA (BO3BPaT H YCH- 
sieHHe OepesoBbix JlecOB) COMpoBoOxasocb HavamoM TpaHcrpeccuu Mosac. 
Tpancrpeccua mposomkalach MpH JabHelwem yay4WeHHH..KIMMaTa B Oo- 
peasibHoe Bpema (cocHoBble seca). MarepuKoBblit sie OKOHYATeIbHO HCYes Ha 
OKpyxXalolleH TeppHTOPHH, BJIMAHNE TaJIbIX BO], OblIO HHYTOXKHO, BOAbI TPaHc- 
rpeccun @owac Obi COJICHbIMH. 

TlomyueHHble JaHHble MO3BOJIAIOT CUNTATb, YTO MOCJeOBATeIbHOCTb H Bpe- 
MA Pa3BHTHA saHuadros B TAroTeoulMx K Bapeswesy Mopio oOmacTax ObiwiM 
BeCbMa OJIM3KH C TaKOBbIMH B BaTuke. STO BMOHEe CorjacyeTca C MmpeAcTaBse- 
Huamu Xuunne u Aapuo (8,5) o cyllecTBOBaHHU BJO/Ib BOCTOUHOTO Kpaa CKaH- 
JMHaBCKOTO JIeEMHHKOBOFO MOKPOBa MePpHAHOHAIbHOH SOHAJIbHOCTH UM CXOJICTBE 
HCTOPHH PaCTHTeMbHOCTH CeBepHO! HM tOro-BOCTOUHON DuHJABAMH B MO3qHeeHH- 
KOBbe. OTMCYeHHIe Pa3MYHA CBASAHbI C PaSHbIM WIMPOTHBIM MOJI0r%KeHveM, Oo- 
jlee PaHHUM (BO BCAKOM CsIy4ae JO asepoa) OMepTBeEHHeM M Ooylee MeJJICHHBIM 
HCUe3HOBeCHHeEM JIeHHKOBOrO MOKPOBa Ha ceBepe. 

Koupcxuli dusuan um. C. M. Kuposa Tlocrynuso 

Axanemun nayk CCCP 12 V 1959 
WUTMPOBAHHAA JIMTEPATYPA 
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1959. Tom 128, Ne 4 


TFEOJIOPHA 


M. T. PABHY 


KPATKHE CBEQEHHA O FEOJIOTHYECKOM CTPOEHHHK 
BOCTOUHOM YACTH FOP HA 3EMJIE KOPOJIEBbI MOJ 
B BOCTOUHOM AHTAPKTHAE 


(I1pedcmaeaeno axademuxom J. C. Kopacuncxum 20 V 1959) 


B cespauie 1959 r. rpynua corpyquuKos Mucrutryta reosoruu APKTHKH HCCuIe- 
lOBaJla BOCTOUHY!O YacTb rop Ha Semuie Koposesst Moy Mexyy 9°25’ nw 18°37’ B.n. 
u 71—72° Ww. Wl. Ha NpoTaxeHHH 330 KM, a TakxKe Oa3nc LupMaxepa, Haxoja- 
LHiCA B MeCTe COWCHEHHA MaTepHKOBO"O HM WesboBoro Jie{HHKOB. Y Ka3aHHble 
ropbl pacnomoxenbl B 150—300 Km, a oa3uc — B 80 KM K try OT HOBOM CoperT- 
CKO Hay4HOl CTaHIHu, CO34aHHOH B Hayasie Mapta 1959 r. Ha WeIbC(OBOM Jeq- 
Huke Jla3apeBa B MyHKTe 69°58’ 10. m., 12°54’ B. a. Poppi Ha Semne Koposesnt 
Moy, ABsIAIOTCA OHO U3 CaMbIX KPyMHbIX TOpHbIX cuctem BoctouHon AHTapk- 
THbI M MpOCTupaioTCca B LWIMPOTHOM HampaBsieHuu mourn Ha 1000 km: oT 19° B.Z. 
yo 7° 3. q. Tombko B 3anaqHow ux uactu B 1951—1952 rr. pa6otan 9. Pyrc (*), 
Tora KaK BOCTOUHaA MW WeHTpaJibHad YacTH Top JO Hallux paOoT ocTaBaJIHucb 
HHKeM He MHCCJIeOBaHHbIMH. 

Hactosilad cTaTba HalucaHa MO MOJIeBbIM MaTepHaJlaM, COOpaHHbIM rviaB- 
HbIM OOpa30M aBTopoM, a TakxKe JI. B. Kaumosnim u JI. C. ComnoBbeppim. 

KopeHHol pembed o6csieqOBaHHOrTO palioHa OOpa3s0BaH IIpeMMylleCcTBeHHO 
CHJIbHO S3POJMPpOBaHHbIMH CKaJIMCTbIMH TVIbIOOBbIMH TOpaMHu, OrpaHH4eHHbIMH 
ruIyOOKHMH pa3JIOMaMH. BAOJIb pasJIOMOB OTJe/IbHbIe OJIOKH 3€EMHOH KOPbI pH- 
NOMHATHI Ha HECKOJIbKO KHJIOMeTPOB, OOpa3syA TOPCTh, TOra KaK Apyrue O0KU 
OIYULeHbI H HMeIOT XapakTep JenpeccuH, 3anOJIHeHHbIX JlelHuKaMu. BeptiuHbl 
Top NOAHHMaIOTCA Hal JICHHKOBbIM ILHTOM OT HeECKOJIbKHX coTeH 20 2000 mc 
aOCOJIOTHBIMH BEICOTaMH JO 3500 M. CoBepiieHHO HHOH OOIMK XapakTepeH JIA 
oasuca Illupmaxepa, oOpa30BaHHOrO rpynmnaMu HeBbICOKHX (50—100M) conok, 
pa3OOMeHHbIX WIMPOKHMH KOTJIOBHHaMH, Ha He KOTOPBIX pacnoJiOxKeHb! Hery60- 
Kwe osepa. Mexjly ruiblOoBbIMH TOpaMH HM Oa3HCOM BCTpeyaloTcA HyHaTaKu — 
OTJeJIbHble CKaJIMCTbIe COMKH, BOSBbIMalouiHeca Ha S0O—300 M Haj NOBepXHOCTbIO 
JieqanHoro wjutTa. LlenoukH TakKHX HYHaTaKOB paciipocTpaHeHbI B BOCTOUHOL 
4aCTH paloua, Pe OHH, BEPOATHO, ABJIAIOTCA HanOoulee BBICOKUMH BepliMHaMu 
MNOrpeOeHHbIX MO JIbNOM TJIbIOOBbIX XpeOTOB. 

B reomormyeckoM crpoenuu rop 3emau Kopouesst Mox npuHumator yyactue 
rlaBHbIM OOpasoM pasHooOpasHble HeHCbI H KPUCTaIMYeCKHe CaHIbI PryOuH- 
HOH rpaHyMTOBOH alu perHoOHaJbHOrO MeTamopdu3Ma. B WeIOM OHH JOBOJIbHO 
cma60 MHIMaTH3HpOBaHbl, HO MeCTaMM COfepKaT MHOTOUNCJeHHbIe COriacHple 
HM pee CeKyllMe XKMJIbI PasJIMYHbIX MeTMaTHTOB, JIeMKOKPaTOBbIX TpaHHTOB H 
amuTos. IloqaBusioulee OoOuIbUIMHCTBO THEHCOB M KDPHCTaJJIMYeCKHX CaHIeR 
SaMe€THO KaTakJla3MpOBaHO, a HHOra H MOJIOHHTH3HpOBaHO Cc OOpa3s0BaHHeM 
Opekunli, nopdupokKsacTHyecKHX NOpos H pexke THNMUHEIX MuOHHTOB. Bee stu 
NOpPOsbl, BEpOATHO, OTHOCHATCA K PpaHHeMy OKeMOpuio — m0 aHaJlorMM c Jpy- 
THMM JIyulle H3yyeHHbIMH palionamu Bocrounoh AntTapkrTugb, re KpuctasH- 
yecKHe CJIaHI[bl WH THeHCbI CilaraloT KpUCcTalMYecKH dyHyamext BocrouHo- 
Autapkruyeckoli miaTpopmel. B orjesbHbIx 1yHKTax paliona oOHapy2KeHHI, T0- 
BUAUMOMY, Oosiee MOJIOAbIe, YeEM THEHCbI, MACCHBbI NOPPUPOBHAHIX PTPaHuTOHAOB 
M COMYTCTBYIOUNLMe HM XKUJIbI PasHOOOPasHbIX MCJIKO3EPHUCTHIX FPaHHTOHJOB. 
MecraMu BCTpeyaloTCa OMHOUHbIe Jalikn MouepuTos. 
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B cocraBe OOWJbHbIX YeTBEPTHUHbIX MOPCHHEIX OTMOKeHUH 3HATUTeNbHO 
IpeoOalalor BaJyHbl HM OOJIOMKH NOppupoBHARHIX PpaHHTOUAOB HU UX XKIbHBIX 
ieee a TakxKe — THeHCOB HM KPUCTa/IHYeCKUX CJlaHIesB. JIOBObHO pelKo 
TMeUalOTCAH BaJIyHb! JOJIepHTOB H OOJOMKH MeTaMOpdH30BaHHbIX 3eJICHbIX 
PIaHWeB. 
Cpeqw KpucTasMyecKHX CaHWeB HM THelCOB MOXHO BbIeIMT 10 KpaitHeli 
Mepe MATb HavOoslee pacipocTpaHeHHbIX rpynu: |) mupoKceHoBble KpucTasIH- 
decKHe CJlaHUbl WH mwarMornelicbl, 2) rpanaTo-OvoTuToBble mw perxke rpaHaro- 
SH JIJIMMaHUTO-OHOTHTOBHIe PHelicbl; 3) PpaHyJIMTbI C MMpOKCeHOM J1H60 rpaHaTom; 
4) am@uOouTbI; 5) MpaMOpbl, KaJIbUMUpbl H DMOMCHAOBbIe NOposl. 
IlupokceHOBhle TrHeHCH 4 KpucTaamuueckune 
SUaHUb mpeodlaqaior B palone wHallMx uccmeqoBannii. Hepenxo 
OHH CJlaraioT TOJILMLH MOMIHOCTbIO B HeCKOJIbKO KHJOMeTpoB. JImmib mMecTaMH 
TIMPOKCeHOBble THEHChI MepecaMBaloTCa C TpaHaTO-OMOTHTOBbIMU rHelicaMn, a 
Boodle OOpasylOT AOBOMbHO OMHOPOAHbIe Madku CulerKa esbAWMUINATHsHpoOBaLH- 
HbIX H 3aMeTHO OMOTHTHSHPOBaHHbIX Nopog. bovwibumHcTBo conok oasuca Lup- 
MaXepa CJIOKEHbI + OMOTHTH3HPOBaHHbIMH MMPOKCeHOBbIMH THelicamu. B Hux 
BCTPCYAaAIOTCA Pa3O0PBaHHble HM PaspoOJIeHHble, BMeCTe C rHelCaMH, KUVJIbI Med- 
ie ctor nermatuta. MectamMu nayku THeHCOB MpoOHH3aHbl TOHKHMU 
€TBALIHMHCA MpOKNIKAMH KBapila, He HMeIONIMMH CTPOrOH OPHeHTHPOBKH, HO 
qaule COrlaCHbIMH CO CJlaHIeBaTOCTbIO nopog. B aTHx rHelicax oOHapy2KeHbI 
MOJIOCbI HEOOJIbUIMX JIMH3 NOYTH MACCHBHBIX MHPOKCeH-MarMokNa30BbIX MOpOL, 
KOTOPbl€ MOTJIM ObITh JlaKaMM OCHOBHBIX MarMaTHYeCKUX NMOPOs, BUOCeACTBHK 
MeTaMOp@u30BaHHBIX MW pacTallleHHbIX MPH KaTaksa3e. Ha BocTrouHbIx OKpanHax 
MaliOHa MMPOKCeHOBble THeEHChI, KaK MpaBHO, NepecslaMBaloTca C rpaHysuTaMu. 
TaM oHu COOpaHbl B M@JIKHe KPyTble CKlaKU, pasopBaHHble HeOOJbINHMU COpo- 
caMH WU CABHraMu, BAOJIb KOTOPbIX OOPa3yIOTCA 3epKasla CKOJIbKeCHUA C KOPOU- 
KaMH YEPHbIX MHJIOHNTOB. B rHelicax OOMJIbHHI CJION HNOVIOCHI Oy MH KasbiupupoB 
HM JMOMNCHA-CKaNOJMTOBBIX NOpodx, a Tak*Ke corlacHble Tea amM@HOoOJHTOB. 
TumuMuHble rumepcTeHoBble THEMCbI BCTPeYeHbI Ha KpaliHeM 3aname oOceqOBaH- 
HOTO paliona. Ouu ca60 MHIMaTH3HPOBaHbl JIleHKOKPaTOBbIM rpaHHTOM H pac- 
CeKaIOTCA MOULHOH %XKMOM 30HabHOTO OnOTHTOBOrO nermMaTuTa. B  wexHTpe 
palioHa H3y¥eHa BeCbMa CBOeOOPasHaA TOMA CHJIbHO KaTaKJla3HPpOBaHHbIxX 
IBYMMPOKCe€HOBBIX KPHCTaJJIMYeCKUX CaHWeB CO CJIOAMM Ooulee MaCCHBHBbIX 
MM POKCeH-arvoksa30BbIX MOPOAC peIHKTaMH OMUTOBLIX cTpyKTyp. Xapakrep 
3alefaHHA MOCI€HUX YyKa3bIBaeT Ha UX MPHHaVIeKHOCTh K COLlaCHbIM OCHOB- 
HbIM HMHTpy3uHamM. Cpequ YyNOMAHYTHIX KPHCTaJJIMYeCKHX CJIaHUeB 3aJleratoT 
CPaBHHTeJIbHO MaJIOMOLHble MWadKH FpaHaTOBbIX PHeHCOB, FpaHYJIHTOB H O4- 
KOBbIX THEHCOB, 3aM€THO MHTMaTH3HPOBaHHblx, 
| TpanatToOuoTrutToBne 4 OAN3KHNe K HMM TNO COCTAaABY 
CHI THMAHUTOB He, KOPRHEPHTOBLeE u aApyrue 
rHeE HCH OOpasy!OT CAMOCTOATEIbHbIC MaYKH MOMIHOCTHIO JIMIMb B HECKOJIbKO 
coTeH MeTpos. bospule Bcero OHH pasBHTbl Ha dblanHrax oOc1eqOBaH- 
HOO palioHa, TOrMa KaK B ApyruX MecTax NepeCMaMBaloTCA C NMPOKCeHOBbIMH 
rHelicamu. Ha kKpalinem 3amaqHOM y4uacTKe HalUMX HCCJIeEMOBaHHH BCTPeyeHbl 
MHOFOUMCJICHHbI€ CKAaJIMCTbIe BbIXOZbI Pa3sAPOOVIGCHHbIX TpaHaTOBbIX MW TpaHaTo- 
SHOTHTOBLIX THeHCOB, HepeqKO C CHJIIHMaHHTOM MM kopfueputom. Ilau- 
KH THeHCOB UMeIOT BepTHKasIbHOe 3asleranHe HM UpocTupaloTca B cyOllH- 
DOTHOM HallpaBJieHuH. OHM OrpaHHYeHbl yaCTLIMH 3ePKaslaMW CKOJIbIKeHHA. 
B KaTaKksla3HpOBaHHbIX fHelicaX 3aJleraloT OBObHO OOMJbHbIe pa3sqpo6- 
N€HHbI€ TePMaTHTOBble XKWJbI C KPYNHbIMH KPHCTasNaMu NOseBoro IWnata, 
I€PeHOJIHCHHBIMH TOHKHMM BpOCTKaMH kBaplla. OTH %KAJIbI coxepxatT 
HeOOJIbIUME MaCTHHbI OMOTHTa HM YelllyHku rpadutra. B sTux #we PHeHicax BCTpe- 
1alOTCA JIBe CHCTEMbI CCKYILMX XK TpanuTouoB. Bowee WpeBuue HUVJIbI Xapak- 
repH3YIOTCA KPYTHIM 3asleraHHeM H CJIOX%KeHbI Tpankoquoputamu. Bosee mMososple 
KHJIbI CIOXKEHbI OHOTHTOBLIMH FpaHHTaMH M 3aJeraloT BECbMa MOJIOFO (yroul Ma- 
jenna Jo 10°) Ha paBHbIX MHTepBaslax Apyr or Apyra. B ofHOM cayyae B rpana- 
‘OBBIX THeficax OOHapy2KeHa Jlalika rpaHocHeHHT-nopdupa MoulHocTbIO 2 M, 
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KOTOpas pacceKaer Bce ONMCaHHble BILE Noposb. BosmMoxHO, 9Ta Aalika IpH- 
HaJWI@XKHT BeCbMa MOJIOJbIM 2XWJIbHBIM OOpPaso0BaHHAM, He CBASAHHbIM JlaxKe 
¢ YNOMAHYTBIMM MaccuBamMu MopdupoBuyHEIx rpanuTouszoB. B KpaliHeM BOCTOU- 
HOM IIYHKTe Hallux uccle_oBaHHl — Ha rope )KemaHHoli—OuorTuTo-rpaHaToBble 
THelCbl MepecanBaloTcA C FpaHyJIMTaMH HM OTJeJIbHbIMH COrIaCHbIMH TeJlaMu 
(q0 3 M MouHocTH) Goslee MaCCHBHBIX amduOouToB. B sTOH nayke BeCbMa 
OOWJIbHbI MOOCHI OyHH KaJIblUMDPHpOB HW AHONCHAOBbIX NOpoOL. : 

I pay HT bl He MMEIOT TaKOPO WIMpoKOro pacipocTpaHeHHA Kak FHeHCBI, 
HO BCTpeyaloTcaA MOUTH MOBCeMecTHO. pany JIHTbI OTMUAIOTCA OT THEHCOB 3HauH- 
TeJIbHO Oovlee JIeliKOKpaTOBbIM cocTaBoM. I]BerHble MHHepaJIbl B HAX PAaBHOMEPHO 
paccesHbI 10 Bee MOpoye WIM xe OOpasyoT OTOpOUKH BOKpyr mopdupoO.sacr 
MOJIeBOrO WinaTa, 3aKJIOUCHHbIX Cpequ OoraToli KBaplleM OCHOBHOH Maccbl. 

AmM@u6OouaUuTH He OOpasyloT caMocTOATebHEIX mayeK nopoy. Hax- 
6ombulee PasBHTHe OHH MMeIOT Ha HyHaTakax Kk tory oT oasuca [lupmaxepa, 
rye con“ amdu6omutTos (10O—15 M MowlHocTu) nepecuiaHBaloTcA C rpaHaTOBbIMH 
WM TpaHaTO-CuJIJIMMaHHTO-OHOTHTOBBIMH THelicamu. Uae 2%e am@HOoJMTEI 
oOpasylor Oy qMHUpOBaHHble CorsmacuHble Tella, HHOra JalikonofoOuble; B OOJIb- 
IIMHCTBe CBOCM OHH, M0-BAAHMOMY, ABJIAIOTCA NOposaMu NepBHYHOMarMaTHue- 
cKumH. B 3TOM OTHOIIeHHH OCOGeHHO XapaKTepHb! JalikonoJOOHble Tela aM@u- 
6omuToB 1—2 M MOMLHOCTH, BCTPeYeHHble cpesu rHeHCOB B OasHce. Secb OTME- 
yaeTCA Be CHCTeEMbI B3AMMHO NepneHAHKYJAPHbIX JaeK, PpasOMTbIX Ha MeJIKHe 
610K, NOrpy2KeHHble BO BMellalolllve MOpOAbI; MPH YTOM Ha rpaHHiwe amduoo- 
JIMTOBBIX OJIOKOB C BMellalOulMMH THeHCaMu OOHWJIbHbI TOHKHe MerMaTHTOBble 
WM allJIMTOBbIe XKWJIKH. 

MpaMOpB, KaNbuugmguph uw RHoNncHuAOBHE NOPO RH, 
ABNAACh CnewupuyeCKHMH MpOAyKTaMM PervoOHaJIbHOrTO MeTaMOP@u3Ma H MeTa- 
COMaTO3a KapOOHAaTHbIX OCaJKOB, MMeIOT IWHpOKOe pacipocrpaHeHue cpequ 
rHeiicos. Uae sBcero OHH OOpa3yloT coriacHble Cc TrHeHCaMH MOJIOCbI 
IWapOBHHbIX HWJIH JIMH3OBMAHbIX OYAHH, MpocsexHBaeMble NO MpocTHpaHHto 
Ha COTHH MeTpOB MpH MoulHOCcTA OT 0,5 Fo 15 M, uae Bcero 1 —2 M. 


Cpeu MMpOKCeHOBBbIX rHelicoL yacTO BCTpeyaloTcA MONOCHI OyAMH Kasibundpu- 
PpOB C IYMHTOM HJM COrlacHble KUJIbI KPYMHO3EPHUCTHIX AMONCH]-CKanoJIMTOBbIX 
MOpod, coOsep*KalluX CeTb MpOKUIKOB MesKOYeLyHYaToro *uoronuta. MomlHocTb 
KU KOeOeTCA B Mpesemax 1—2M, a MO MpocTupaHHIO OHH MpocexKUBaIOTCA 
Ha JeCATKH MeTpos. [Helicbl coOOpaHbl B KpyTble CKaqKH, XAOTHUeECKH Pa30pPBaH- 
Hble. BMecTe C rHelicaMH pa3[pOOJIeHbI HU pacTallleHbl Ha MeJIKve PIbiObl merMa- 
THTOBBIe XKHJIbI. Cpequ O6OpBaHHBIX CJI0eB rHeHMCOB 3a2KaTbl WapOBUAHbIe Oy THHBI 
KaJIbIMPUpOB HU AMOMNCHAOBLIX NOpor. Kanbuudupbi cosepxaT ryMuT, csoronut, 
quoncuy, ampuOow u cKanomuT. MHorga mociemHux TpeX MHHEepaJIOB TaK MHOrO, 
4TO OOpasytOTCA AHONCH-aMpPuOoMOBbIE HIM MMONCHA-CKanoOJUTOBbIe MOPOsbl. 
Ha rope )KelaHHOH B rpaHysUTaX MOCTOAHHO MpOCeKUBAIOTCA MOJOCbI MeJIKUX 
OyQUH KaJIbuMpupoB Cc TyMHTOM, KOTOPble MpOcTUpaloTCA COrsacHO C BMelalo- 
IMMMH nopofamuv. Muorga . Kanbuuduprl nocTremeHHO NMepexowaT B JMoncHy- 
amMuOouloBble nopogbl. Hapaty c HMMM BCTpeyalOTCA MaJIOMOMIHEIe mpocmou 
4MCTbIX MPaMOPOB, TOHKO MepecaHMBaloulluxca C TPpanyuTamMu. Ha Bepuimye 
rOpbI BCTPeyeHbI OPPOMHble OY HHI, CIOMRKEHHbIE KaIbPUUMPaMU VU AMOMCHIOBLIMH 
mopowaMu. ByMHbI paCKOJIOTbI Tpell\MHaMH, KOTOPBIe€ BbINOJIHeHbI 2KYIKaMu 
merMaTOuIHOrO rpaHuta u KBapia. B Kanbiuudupax, cosepKallluxX MHOTO Juon- 
cua, OTMeveHa MeJIKad, HO OOMJIbHaA BKpallJIeHHOCTb rpaduta u, KpoMe Toro, 
MHOFOUNCJICHHBIC MeIKMe KpUuCTaJIbl anaTuTa u cena. Mectamu Kabundupsl 
pasqpoOleHbI H Kak Obl CLEMCHTHPOBaHbI CKarOJIMTOM. 

Kpynuifi rpaHyuTOoNu_HHH MaccuB Obl OOHapyKeH Ha 
rope JloqouHukoBa — kKpaiiHem 3anaHOM MyHKTe OOceMOBaHHOrO paliona. 3yecb 
BePTHKaJIbHad CKaJla BbICOTOH 250 M, MO-BHJHMOMY, IeJIMKOM CjIOxKeHa Kpyn- 
HO3€PHHCTEIMH MOPPMpPOBHAHBIMH POrOBOOOMaHKOBBIMH TpaHutamu. Tpanursr 
CeKyTCA PeCAKMMH %KusaMu amiuTa. B Oowee MeIKMX OOHAKeCHHAX, OKPy2xKal0- 
IMMX BbICOKYIO CKaJly, OOHapyKeH KOHTAKT MHTMATH3HPOBaHHbIX MMPOKCeCHOBBIX 
rHeHCOB C TpaHHToufamMu. Bmelllaioulue nmoposbl Ha KOHTaKTe mpeBpatyeHsi 
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_ KPYNHOrblOoBy!0 SpPynTHBHy!O Opekunio, re OTAeMbHbIe rabiObl, Jo 3—4 mM 
CJIMUHHEI, KaK Obl CIEMCHTHPOBAaHbl MPHXOTMBO OOBONaKUBaIOLHMM UX 3xKU- 
aMH MeJIKOSepHuCTOrO OMOTHTOBOTO rpaHuta. 

Wauku Romepurta Berpeyaiwrcsa B HeOObIIOM KosuYecTBe. OOEIEHO 
OULHOCTh HX He NpeBblilaeT 1—2 M. [IpeoOnagqatoulee npocrupanue — cy6me- 
MMOHAaIbHOe. Cnrox*ReHbl OHH CpeAHe3ePHHCTHIMH JOMepHTaMH, a B 3abOaHmax 
OpasylOTCA MaJIOMOMLHbIe KaeMKM adaHUTOBHIX JoepuToB. KouTakToBoe BJMA- 
Me Ha BMellalollve FHeHCbl HeE3Ha4HTe/IbHOe. 

TloquepkHeM HeKOTOpble OOulHe 3aKOHOMePHOCTH B reowOrMyecKoM cTpoe- 

MM OOCJIeAOBaHHOrO paoua, OTAMYAaIOWMe eFo OT APyrux palioHoB KpucTasIn- 
eckoro dyHameuta Bocrouno-AntapKruyeckoh mnuaatpopmer. I. Hapsagy 
‘TpeoOsaqaHveM OOBIMYHEIX JIA TpanyIHTOBOK cbaluu THNOB rHeficoB u KpucTaJ- 
MUeCKUX C/aHIleB, WIMpOKOe pasBHTHe HMECIOT KaJIbUMPUPHI HW DMOMCHAOBHIe No- 
Ob, KOTOpbie Ooslee UJI MeHee PaBHOMePHO Hacbllllalor Bce Mauku ruHelicos, 
©3aBHCHMO OT ux cocTaBa. II]. MurmaTu3alua rHelicoB HM KpuCTa/IMueCcKuXx 
JIAHUeEB MpOABIeHa claOo. OOpas0BaHHe MHrMaTHTOB MMeeT Cyry6O JOKaJb- 
bIM XapakTep HM CBA3aHO B OCHOBHOM C BHeApeHveM BbBINaBOK KBapll- 
omeBoumnaToBoro coctaBa. III. MckmounTrenbHo wiMpokoe pa3BuTHe HMeIOT 
polleccbl rlyOHHHOrO KaTaksla3a HM CBA3AHHOH C HMM YacTHUHOL MepeKpuctasn- 
AlMH B TBePJOM COCTOAHHM MeTaMopduyeckux nopox. IV. Ormeuyaetca Jo- 
OJIbHO BbIepKaHHoe 3aleraHHe THeHCOB HM KPHCTa/IMYeCKHX CaHWeB, WIA 
OTOPbIX XapaKTepHO WIMpOTHOe HM CYOLWIMpOTHOe MmpocTupaHue HU 1Wro-10ro-BO- 
TOUHOe MaseHHe, Mp Oowee peqKOM ceBepo-3anaHOM NafeHuu mopogx. Bee 
eOOIbLIMe, HO WIMPOKO pa3BUTbIe OTKJIOHCEHHA OT yKa3aHHbIX 3JIEMCHTOB 3avle- 
aHHA CBA3AHbI C MOBCeMeCTHOM CKaqYaTOCTbIO, pa3BuBalolllelica B MepHoy 
ePHOHAJIbHOTO MetTamopdusma. IIpu sToM oTMeYaeTCA KpaHHaAA MecTpoTa yrvIOB 
ajleHua or 20—30 yo 60—70°, BnoTbh JO BepTHKaJIbHbIX, 4TO OODACHAeTCA 
[eBbIeEpXAHHbIM XapaKTepOM CKaOK B Pa3JIMYHbIX NYHKTaXx OOCJeqOBaHHOTO 
aHiOHa: TO WIMPOKHX MH NOMOTUX, TO y3KHX H KPYTbIX, BUVJIOTb JO H30KIMHaJIb- 
Ix. V. Lupokoe pa3BuTHe HMEIOT PerHOHaJIbHbIe pasJIOMbI AByX cucTem. lOro- 
allaHble pa3JIOMbl paCWIeHAIOT TOPHY!O CTpaHy Ha PA MPHNOAHATHIX TviblO u 
empeccuH. CeBepo-ceBepo-3anaHble pa3JIOMbl, B CBOIO OUepetb, pa3- 
MBalOT MPHNOAHATHIe vIbIObl Ha OTJeJIbHbIe YOpHble Welw TOrO %*Ke 
[poctupaHud. BpeMa oOpa30BaHuA pa3JIOMOB OCTaJIOCb HeBbIACHeHHBIM. He- 
OMHE€HHO, Of[HaKO, UTO OHH, OYAYUH, BEPOATHO, JOBOJIbHO APeBHHMH, NepHvosu- 
CKH NOJHOBIAJIUCb, H OCOOCHHO Ha rpaHulle TPeTHYHOHM uM YeTBeEPTHYHON 9N0x, 
0 Hataia omefeHeHun. VI. Bomee MowofbIMv, 4eM FHeHCbI H KPHCTaJIMYeCKHe 
JaHIlbl, ABJIAIOTCA KPyHHble MaCCHBbI MOPPUPOBHAHbIX POTOBOOOMAaHKOBBIX rpa- 
[HTOHJOB %KUJIbHbIMM (allMAMH MeJIKOZCPHHCTHIX TPaHHTOB, NOpPupOBUAHbIX 
paHOfMOpuToB wu amuutos. VII. Emme 6omee MOJO,bIMH MarMaTH¥eCKHMH 0O- 
ya30BAHHAMH SABJIAIOTCA aHKH HOPMaJIbHbIX omepuToB. VIII. Handouee 
{OJIOMbIMH, BOSMOXKHO, OKaxKyTCA Walku rpaHOCHeHHT-NoOppupos. 
— Borarasd BkpalmenHocth rpacuta B Kalblupupax HW HEKOTOPbIX MefMaTHTOBbIX 
KWJIaX ABJIACTCA MOKA CMHCTBEHHOM HaxXOAKoH. YunTHlBad 3HadHTeJIbHY10 MYCKO- 
ATHSAMIO pxAla METMATHTOBHIX KU, 3aseraloulux cpeAM THelicoB, OOorallleHHbIX 
JIMHO3CMOM, MOXKHO OXKMaTb MeCTOPOKAeCHHUH MyCKOBHTa MerMaTHTOBOrO THA. 
3eCbMa BEPOATHO OOHapyKeHHe MecTOpoxeHuu dloronuTa B AMOMCHA-cKano- 
[MTOBbIX KHJIONOMOOHBIX Teax. BnostHe BO3MOXKHbI HAXOAKH OoraTblxX KeeSHbIX 
yy, BMecTe c OopcosepxKalluMH MHHepaslaMH B MeTACOMAaTHYeCKHX TeaX, CBA- 
@HHBIX C PefHOHaJIbHO MeTaMOp(H30BaHHbIMH TlacTaMu ObIBLUMX KapOOHAaTHBIX 
camKos. IIpu sTOM AIA BO3MOXKHOM KOHWEHTPalluH PyAHbIX MHHEpaJIOB BeCbMa 
aPOMPHATHOK ABJIAeTCA claOad CTelNeHb MUMIMaTH3alluuN Nopod. 

Benuko 3HadeHve MO3HaHHA TeosOrHHn OOAaCTH WIA pelleHuaA pAa TeOpeTH- 
e@CKUX MpOOJIeEM MpOHCXOKJeHUA PeTHOHAaJIbHO-MeTaMOpuyeCKHX MH YJIbTpaMe- 


amopduyecKux mopod. 
VWUucrutytT reonorum ApKTHuKU Tloctynuso 


11 V 1959 
WMTHPOBAHHAS JIUTEPATYPA 
1E. F. Roots, Norsk geol. Tidsskr., 32, Ne 1 (1953). 
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Jlokxaynn AkagzemMun nayr CCCP 
1959. Tom 128, Ne 1 


MHHEPAJIO[HA 


B. H. AYBHHHHA u HW. A. KOPHHJIOBAY 
O B3AMMO3AMEWIEHHAX MUMETE3HTA WH BUHATEAMUTA 


(ITpedcmaeaeno axademuxom A. I. Bemexmuneim 8 IV 1959) 


B 30ne OKUCIeHHA LeOro pala nomMMeTamMueCKHX MecTopoxeHnh Boc- 
TOUHOTO Sabalikaba BcTpeyaeTcA ONHTeHMUT, OOpasyIOllMHcA 3a C4YeT OKHCIIE- 
HHA OysaHxKepuTa; B ApyrHX — WHPOKO Pa3BHT MHMeTE3HT, Me€TaCOMaTHYCCKH 
3aMeCTUBIIN WMepyccuT B upucyTcTBHU cKopozuTa. IlocmeqHuH mpefcTaBslAeT 
co6010 OOBIUHBIH MpOyKT OKHCIeCHHA apceHONMpHTa, a WepyccHTOM YepHOrO 
WBeTa, KaK IpaBHJO, 3aMellen raeHuT. Pere npHcyTCTBY!OT OLHOBPeMeHHO OnH- 
reliMuT H MuMeTesHT. B cBA3H C 9THM 3aCJIY2KMBAIOT BHHMAHHA HaOsIOLeHHA 110 
H3MCHe€HH1IO CBHHILOBO-MBILUbAKOBbIX 
9K30reHHbIX MHHepaJIOB, B YaCTHOCTH 
MMMeTe3HTa, B  CBHHI[OBO-CypbMA- 
Hble — B OMHTeHMHT, H OOpaTHBIe 
mpoleccb! mepexowa OMHTeHMuTa B 
MUMeTe3HT HM B Apyrue MHHepaJEl, 

Oxka3ayI0ocb + BO3MOXHbIM lpocue- 
TUTb, C OJHOK CTOPOHbI, NOCTeNeHHbIe 
nepexodbl OT WepyccuTa, yepe3 MH- 
MeTe3HT, K OHHATeHMHTOBOH oxpe u 
NOATBeEPAHTb 9TO PeHTTeHOMeTPH4Ue- 
CKHM H3y4¥eHHeM, a TaKXKe CIeKT- 
PaJIbHbIMH aHamM3amu. C Apyroki cro- 
POHbI, YCTAaHOBJICHO H3MeHeHHe IICeB- 
OoMopo3 3aMmellleHHA OnHAreumuta 
110 OylaHKepHTY CMeCbIO Lepyccuta 
Puc 1. Pogerkosuuble cpocrkH muMeresuTa Ha C OeaHTHTOM WIM PasBHTHe MMMeTEe- 
MOBepXHOCTH lWepyccuTa. VipaHosckoe MeCTO- 3HTa 10 TpelHHKaM B «KPHCTaswax» 

PON een M MO «KpHCTaaM»,  CJIOXKCHHbIM 
OuHIreimMutom. 

Ha noBepXHocTu ofHoro u3 oOpasios Mpanopckoro mecTopoxkdeHus, mpes- 
CTaBJICEHHOTO WepyCCHTOM YePHOTO IBeTa, BCTPeUeHb! PO3eCTKH KPHCTAJIOB Me- 
OBO WIM AHTAPHO-XKeJITOrO MuMmerTesuta (puc. 1). Oxu conpoBoxaloTca TaKMMH 
ke (POPM4MH KPHCTAJIJIOB MHMeTe3HTa 3eJIeEHOTO HM JIMMOHHO-2KeJITOTO Bera. 
Kaxklaa poseTka mpeflcTaBsser CcoOolO TOMOreHHbIH CPpocTOK, XapakTepu3yto- 
WIMHCA JIMIIb Ha MOBeEPXHOCTH PasBHTHeM HHAMBUAyasH3MpOBaHHbIX TOsOBOK, 
re OTYeTJIHBO 3aMeTHa (opMa rpaHel. JloBombHO YaCTO B CKOaX PO3CTOK MOX- 
HO HaOJI0JaTb 30Ha/IbHOe CTpoeHHe Mumetesnta. Llentp ux mpelcTapsex Mejo- 
BO-KCJITHIM IIPpO3Pa4dHbIM MHMETE3HTOM, K Tepudepuu MOCTeNeHHO CMeHAIONINMCS 
JIMMOHHO-2KeJITBIM 3aMYTHEHHbIM MMMeTesHToM. PeHTreHorpaMMa, MNouyueHHas 
MpH CbeEMKe MCJOBO-%KeITOTO MMMeTeE3HTa, MMeeT YeTKyIO AuppakunonnyK 
KapTHHy H 110 y30py JIMHMM BMOJIHe CooTBeTCTBYeT STAIOHHOH (Tad. 1). Pesyae- 
TaTbl CN€KTPaJbHOrO aHasv3a * NOKA3bIBaIOT 3HAYHTeIbHbIe COsepxKanuAn coc 
dopa (I—10%), mpnubaxa (10%) wu cBuHua (10%) c HeOoubiol npumecbK 
cypppl (0,1%). Ha pentrenorpaMMe JIMMOHHO-KeTOFO MHMeTe3HTAa JIMHHU ud: 


* Bee chekTpabHble aHaH3bl, pe3yMbTATM KOTOPEIX MPHBEMEHbI B HACTOSIUeli CTaTbe, BbI 
nomHenb! E. A. CmupuHosoli B ciektpambHo aaGopatopyu BCETEV sp 1954—1955 rr. 
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y3Hble€, YTO CBHACTEILCTBYeT O HapyWIeHHM CTPYKTYPbl, a CNeKTPaJIbHbIM aHa- 
H3 W3-3a M@JIbIX KOJIHMYECTB BeLeCTBA OKa3aJICA HETOUHDIM. 

Y MOBePXHOCTH PO3eTOK JIMMOHHO-2KeJITHI MUMETe3HT MepeXOAUT MecTaMu B 
eJIbIM H H€3AMCTHO CMCHACTCA OXPOH, BHYTPH KOTOPOL ellie YaCTHUHO COXPaHAIOT- 


A Oouee TIJIOTHbIEe KYCOUKH 3a4MYTHEHHOrO MHMETESHTA. 
Ta6muua 1 
eraser Ne 96/2 Mumete3uT (9Ta0H) Obpasen Ne 96/2 Mumetesut (9Tas0H) 
da dy d d d d 

i — I — _s hkil I = ‘i = Fo hkil 
bs 

D+ 3,68 PRCTVE NOS 0002 SilesolG pl 4 Axe 625) 4 1234; 5052 

Duis B44 ABN GL 1012 Salter 56S 0) 48 |) es on 5160 

za. .8,31 7 | (3,84) <[8,03)1230 wap.!| 7) 4,563.1 8 | 4,574 2353 

fool a5 235 1 | (3,25) |2,96} 30308 Baath D359) A Gm | deed: 3362 

Cpa Oca O! len8 106 1231 ADIN Ate A |) 1 06 5270 

S05) 2,99~4. 10) 28,02 Wipe = = 4. 1) A065 3363 

Tae 2,93 8 | 2,96 3030 ort 305 Bl ee 4y30D 4263 
Bic 2. 82 Var ome 2022 Pai EOL yl Ol le La Sad 6162; 2135 

dyin 299 he? To 3031 2oha WSAG Bl SA | 44357 6170 

salen 25 diese) fas 1340 Gril A832 0) Ss. A SA4 5163 

ie 2.41 45122. 39 1013 Bee testoe | 6. i) 10395 72 

Beals (2.80) 4 | (2,33) 22428 WE LS ae ey i FE 3145 

din 42,28 ie? 22 1123 fede os.) Wet linet 266 3364 

Palit 219) 1 | (2,24) . 12,00), 42333 Ae O87 ma) le aie gs 0006 

Bae at0) Olen 1A 2242 A as ee a eae 1016 

alam) Os B dere il JD 3142 Grieedy 204 Soret 207 1126 

Darl pe 2, 02 2 (092904 3250 5 Nd 100s) Gual 2 198; 7072 

TEI IBA POTN 4 GOT 4233 — — 4 V E86 4155 

Oe els 1 O62 2354 Se Le Vea er i ie 7180 

SEs O1 Sil Hoel: 15936 1450 = — 1 | 4,128 5274 

ae (ee80a ll F|) 17904 4042 by A ete Penal: lumad. fer 2246 

Gl 458527) 384 1861 0004 BAN O07" | FAe err 407 8080; 3146 
Wetec e7s0) 1) 41 (1, 736) 22538. lo — mS 4 | 1,094 6174 
eee 700- | 2-1 1,744 4152 = = Jel eAO8% 4046; 5165 

‘| 45660 2. | 680 4260 ASCE SS MPA PBT st 7290 
B20 1,649 | 2) 1,661 4043 bol ty ORs Vn Saie L069 6392 

= == Te leds OO 7183; 3256 


Ilpumeuaune. Ananu3 mpoussenen E. I]. Coxonoponu. YcnoBpua cpemku: Fe-antu- 
<aTOM, HalipsxeHve 40 KB, cHla Toka 14 ma, 9kcno3suyMa 6 yac., 6e3 duapTpa. namerp 
<aMepbl 57,3 MM, fMamMeTp cTomOuKa 0,0 mm. Bseyexb! nmonpasKu no NaCl. Ilo muexuio 
5. I]. CokomoBol, MexKIMIOCKOCTHbIC pacCTOAHHA H3YYeHHOrO OOpasia yKa3blBaloT Ha Mpo- 
M@2KYTOUHSIM XMMMYeCKHM COCTaB efO M@KAY MMPOMOPpPUTOM HM MHMeTe3HTOM, HO OAMxKE 
< mocmemquemy. IIpucyrctBue Pociopa, WeHcTBHTebHO, OTMeYeHO CIEKTPaJIbHbIM AHaJIH3OM. 


CnelyeT OTMeTHTb, UTO OXPa Pa3BUTa HeMOCPeACTBEHHO TaK%Ke Ha MeJOBO- 
KEJITOM MUMeTe3HTe H Wepyccute. [Ipu sTom oKpacka ee Ha TepBOM M3 HUX 6o- 
mee HHTCHCHBHAA, YEM Ha JIMMOHHO-2%KEJITOM MUMETeSHTE, a NO WepyccuTy pa3Bu- 
ra OUeCHb CBeTIad, OeqHO--KeNTad oxpa. PeuTreHorpaMMa OXpbI paccunTaHa 
ya6. 2). Pasmepbl peOpa S/eMeHTapHOH s4YeHKH, a TaKXKe HHTCHCHBHOCTH JIM- 
qui Id Hee BNOMHe COBMaawoT C JMTepaTYPpHbIMH WaHHbIMM Wid Ounyreli- 
vara (7), CnekTpabHbIH aHaH3 STOM OXPbl NMOKA3bIBaeT 3HAYHTEJbHBbIe CoNep- 
KaHud cBuuta (10%) u cyppMpt (> 10%); MbiltibaK KOHCTaTHPOBaH B JlOMAX 
Ipouenta (0,1*—1,0%). Syecb »e oTMe¥aeTCA CyeCTBeHHad IPHMeCb KpeM- 
qua (L—10%) u Kanbuna (1*—10%), a Taxxe xeme3a (1—10%). Ua6asuteca 
IT STHX MPHMecel UPe3sBLIYaHHO TPyAHO, TaK KaK OXPa MpONMTaHa THAPOOKHC- 


* TIpeo6mamatoulee 3HaueHHe. 


Ta6uauna 2 


O6pascy, Ne 96/1 O6pasey Ne 818a Buugretimut (+) 
I fa Bs v] fa 8 hkl I flee hkl 
n n n n ; n 
a — a= 3 8,41 a = = = 
1 3,70 1 Dy 220 = _ = 
4 (3,32) OZ 2 (3, 34) 3,03 2228 — — — 
10 3,04 10 BO 222 100 3,03 222 
DO (2,87) 2,60 4 | (2,89) 4008 a s 
6 2,60 3 2,64 400 60 Doz 400 
-— — — = = — — 10 2,44 331 
3 | (2,03) 1,846 4 | (2,05) 4,849 4408 ao as Ls 
9 de Soi S, 1,849 440 80 1,89 440 
4 | (A, 734) | 48570 Dalie(ly 733). | Aer 6228 2 as i 
1 | (4, G5 mee OOS 4 | (4,664) | 4,510 4448 = Es = 
10. {ord 10 1,579 622 80 1,58 622 
9) 1,506 4 4,009 444 30 io 444 
2 (1,319) 1,196 il (A322) AP AoK 6626 = = = 
4 1305 2 1,305 800 20 4,31 800 
2 | (4,285) |, 1,165 1 | (1,288) | 1,168 8408 Ba iis nid 
9 1,,195 6 1,196 662 40 1,20 662 
8 1,165 6 4,167 840 40 isa EP 840 
2 | (4,105) | 4,002 4 | (1,107) | 1,004 | 664/6668; — a = 
8 1,063 6 1,064 844 40 1,07 844 
) 4,002 6 1,004 666 40 1,00 666 
a—10,42 A a=—10,44 A a—10,47 A 


IIpumeuaune. Pentrenorpammpl o6pa3snoB NeNo 96/1 u 813a nonyuenb B peHTreHoB- 
ckoH ma6opatopuu BCETEV u paccuntanp E. I]. Coxonosot. Ycnosua cbemku: Fe-anTu- 
KaTON, HanpsxeHne 40 KB, cuma Toka 12—14 ma, auamMeTp Kamepbl 57,3 MM, QuameTp 
cTom6uvKa 0,0 MM, 9kcno3sHuHA 3 Hu 6 ac. (COOTBETCTBeHHO) AIA OG6pa3sn0B NoNe 96/4 u 
813a. Ucnpapnenua cyenaHbl 10 ocobomy CHHMKy cmecu c NaCl. Pentrenorpamma o6pasia 
No 813a oTmMuaeTCA OT peHTreHorpamMp! OOpasya Ne 96/1 Gombe pa3MbITOcTbIO HHH. 
YTO MOXKET ObITb BbISBAHO HEKOTOPbIM HaPYIWeHHeM CTPYKTYPbI HIM OoMbIWeH AUcCMepCHOCTbIO 
o6pasiya. 

PentrenorpamMa OuHgrelimuta (1) cHata na Cu-aHTuKaToge (C mpHMeHeHvem (bumbTpa), 
NOSTOMY OTCYTCTBYIOT HEKOTOpbIe JIMHHM B OOJIaCTH MaJIbIX YIIOB HM MMeIOTCA JIMUIHHe, nO 
CpaBHeHHIO CO CHMMKAMH, MOvIyYeHHbIMH Ha Fe-anTukaToge, B OOaCTH OoMbUIMX yrsoB. 


JlaMu 2esle3a, a C MOBEPXHOCTH HepeAKO NOKPHITa TOHKOM KOPOYKOU, cocTosAIeH 
M3 MpO3payHbIX, XOpomio OOpas0BaHHbIX KPHCTamIMKOB KBapila. 

IlpupeleHHbli (bakT NOKAasbIBaeT, TO BHepeHHe CypbMbl B KPHCTaJIMUe- 
CKYIO PelleTKY MHMeTe3HTAa MPOHCXOLUT IyTeM NocTeneHHOrO BbITeCHEHHA MBILLIb- 
AKa C HapyWleHHeM CTPyKTYPbl MUMeTE3HTA, BIIOTh MOUTH JO NOMHOFO BbIHOCAa 
MbIIIbAKa WH C NeperpynnmupoBKol CTPYKTYyPbI B OuHyreHMUTOBY!O. 

ABmenue nepexofa MuMeTe3HTa B OMHAreHMuT oTMeyeHo B psARe Culyyaew Ha 
ExaTepHHHHCKOM MecTopoxyeHHu. B uacTHocTH, cpequ MMOTHOTO JMMOHUTA 
HaO/lOLaIMCb CKOMNCHHA OKMCJICHHbIX MHHepasoB — wepyccnTa 4YepHoro u Ge- 
JOro WBeTa, MUMeTesHTa, CKOPOAMTA HM KBaplla. 3lecb xe COXPaHWHCb MeIKHe 
PeJIUKTbI rasleHHTa, 10 KOTOPOMy pasBHT YepHbIi Wepyccur. Ox, B CBOIO O4epedD, 
3aMCLCH MMMETE3HTOM 3eJICHOBaTO-X*KeJITOTO UBeTa.B sepHax HM MpH3MaTuue- 
CKHUX KpucTamiax. Ilo MumeresuTy pa3BuTa OuHJrelimuTopad Oxpa APKO-xKey- 
TOrO lBeTa. CnekTpasIbHblli aHaIM3 MUMeTe3HTa C KOpOUKOli 6uHATeliMuTOBOH 
OXpbI JlaeT cofep2Kanue cypbMbI Jo 0,1%. Bunyretimutopaa oxpa oOBOaKuBaeT 
KPHCTaJIbl MMMeTesHTa, OOpasyH Kak Obl KOKOH, CrlaxkuBad U YHHUTOKaA 
ero KpHCTasuimueckHe ovepTaHHnA. HaOmoyaoTcs mocTenenupie mepeXOZb OT 
MHMeTeE3HTa, NOKPBITOrO JIMWIb KOPOUKOH OuHAreHMNTa M elle coxpaHsAtollero 
mpusMaTuuecKkyI0 POpMy, K SJVIMNCOMAabHbIM (OPpMaM MuMeTesHTa, Te yxe 
mpeoOlayaer OunArelimur. Mecramu 3e1eHOBaTO-XKeNTHIe NPUSMATHYUeCKHe KpH- 
CTaJJIbl MAMETE3HTA C NOBEPXHOCTH MePeXOAAT B ccepOJHTbI MuMeTesHTa, a NO- 
cjeqHHe MOCTeNeHHO CMeHAIOTCA OMHATeliMuTOBOH OXxpol %KesToro UBeTa. 
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Vismenenve Onnrelimuta B cmecb Wepyccuta c 6eaHTHTOM WM B MHMeTe3HT 
pocuekKeno B Wundax c napanebHBIMH MUKPOXHMHUeCKHMH, XHMMUeCKUMH 
MMME€PCHOHHBIMH ONpPeeeHHAMH MMHepasioB MecTopoxenua Lleutpambuoro 


yuactka Cnacckoli roppi (o6paser 
Ne 813a). J[varnHoctuka wepyc.- 
cuTa, OelaHTuTa H MMMeTesHTa B 


DP alow aes 


O6pasey Ne 813a 
(aHanuTHuK 


Bungretimur (1) 


imnax ABIAeTCA ocTaTouHO K. A. Baksanopa) 

OAHOSHAUHOH. ; coflepxaHue comepxanne 
Bunjrelimut uate scero o6- 

pasyer nceByomopdospi mo 6yaH- = *#C7P | Bec. [momex.| OKMCTE | Bec, | mone. 

DKEPHTY, KOTOPbIH UMeeT cTOIG- are: fom) a: 

“1aTOe PaSBUTHE KPHCTAIJOB C pa3s- | 

JIMUHOH OPHeHTHPOBKOH. Xumu- 

5 © SbeO5 .| 42,35} 134 SbeO5s | 44,28] 137 

HeckHi avanus OnnATeHMMTA npen- ~~ “pio” “129/50| 191 | PbO” | 40,53| 182 

LTaBJIeH B Tal. 3; Dia cpap- CaO 2,90] 52 FeO ne 

HeEHHA TNIPMBeseH OHH H3 aHaJH- Fe,03 2,88 18 Fe,Os By, 743) |. PH 

30B u3 padoTst B. Mosona u U. HO | 6,25) 347 | HO | 5,04) 280 

1). a HepactTB. . 

Ji. Butranuano (4); peHTreHoB SiO. 1,73| 29 ae 2,93 

cKHe JaHHbIe STOO OOpa3lla no- MgO £12)? 228 MnO — 

MeeHBI B TaOn. 2. R2O3 0,62 Al,O3 1,15) 14 
Tipu usyyenuu mogq Ounoxy- _ Ass | 0,60! 3 | COs 8,83 87 

IAPHOH JNO MOKHO MpocseLUTb 

Ap mf Pp ATS, Seal | | 98,55 


KaK B OTI€IbHbIX YYaCTKAX KPeMO- 
30-2KEJITbIe, MATOBOFO Oy1ecka 3eM- 
mucTbIe arperaTb! OnHreimuta 
SMe€HAIOTCA 0 AWHHeE «KpHcTas- 
OB» OeOBATO-3€JICHBIMH CKOTUIe- 


BeJlCHbI 


Tpumeuaune. Jina o6paszna No 813a npn- 
cpequHe 3HayeHHaA H3 2 onpeweneHnit 
(PbO 40,10 u 40,90; CaO 3,00 nu 2,80; MgO 
HAD) it ah Oe))). 


HHAMH KPHCTaIMMUeCKOrTO XapaKTepa C CHJIbHbIM ayIMa3HbIM OyecKkom. Vsy- 
HeHHe B IMax MOZBOJIMJIO YCTaHOBUTb, YTO MOCMeqHHe MpeACTaBMAIOT TeC- 


| 
i a 2. PaspuTHe MHMeTe3sHTa (arperaT MeJIKHX 


epeH) B Bue MceBqomopo3 no Oun/reliMuTy (TeM- 
noe). Llentpasmbuplli ysacTtox Cnacckol roppi. Ipo- 
3pauHbl wand. Hukonn ckpellenbl 


BeecotosHbili HaydHO-NCCMeqOBAaTeIbCKHH 
reouOrHyecKHH HHCTHTYT 


HyIO CMecb lepyccuTa c 6ejjaxH- 
THTOM. 

Hepezko OuHAreHMUTOBBIe 
mceBdomopdo3pl 10 OyjaHKepuTy 
mepeceueHbl %KWJIKAMH MMMeTe3H- 
Ta, a yuacTKaMM Hallesio BbINOI- 
HeHbI arperaTOM 3e€PHHCTOrO MH- 
MeTesutTa (puc. 2). 

Oru cakTbl MoryT cBuyeTeJb- 
CTBOBaTb O MPHMePpHO OHHaKO- 
BOM CpOJCTBe CBHHIa B 30HE OKHC- 
JICHHA K MbIIIbAKY HW CypbMe. OO- 
pasoBaHve MbIIIIbAKOBBIX JIN 
CYPbMAHBIX | CBHHEeMCOsepxKallux 
MUHepasioB, MO-BHAMMOMy, O0Os3a- 
HO MOBbIMeCHHOM KOHWeHTPalluu 
COOTBETCTBEHHO TeX MIM Apyrux 
AHHOHOB. 

Ilpeppaiienua OuHyreimuta B 
CTHOMKOHHT HIM fpyrue 4YHCTO 
CYPbMAHbIe MHHepavibl He HAaO.sI0- 
Waslocb. 


Ilocrynu10 
19 III 1959 


WMTHPOBAHHASA JIMTEPATYPA 
1B. Mason, Ch. J. Vitaliano, Min, Mag., 30, Ne 221. 100 (1953). 
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Jlonaayn AKkagemun nayx CCCP 
1959. Tom 128, Ne 1 


IIET POI PA®PH fF 


A. HW. BALIJIEB 


O COCTABE HW XAPAKTEPE TJIMH HAKHEAKYAPbIJIbCKOLO 
NOWbAPYCA BACCEMHA HW)KHEM KAMBI 


(IT pedcmaeaeno axademuxom H. M. Cmpaxoeoim 27 V 1959) 


Cpequ mmMOmeHOBEIX OTOKeHHH Oacceina HHxKHeH KaMmbl 3HadHTeJIbHOE 
pacmpocTpaHeHHe MMeIOT VIMHbI HWKHEAKUAPbIIbCKOrO NOoAbapyca. B datuab 
HO-JIATOJIOTHYCCKOM OTHOLWICHHH OHH OTYeTIMBO NOApasfesAlOTCA Ha Bi 
tuna (1), K nepBomy 43 HUX OTHOCHATCA PIMHbI O3epHO-OOJIOTHOFO HM KO BTOpOMy — 
aJJIOBHAIbHOrO MpoMcxoxK enna. OsepHble ravHbl — CJIOMMCTHIe, Oesbi3Be 
CTKOBHCTHIe, Ceporo H TeMHO-ceporo, MOUTH YepHOrO Bera C NOpoLwlKOoOpa3s 
HBbIMHM BbIJeJIGeHHAMH BUBHaHHTa HM MeJIKAMM PaCCeAHHbIMH CTA2KCHHAMH TMpUuTa 
TekcTypbI TMH MpeuMyllecTBeHHO WHKsIMYeCKNe (MUKPOCJIONCTHIe H OPHeHTH 
poBaHHble), CTPpyKTypbl — nmemuToBbie. B oTH4Ne OT HHX, AJVJIOBHAJIbHbIe PIM 
Hbl H3BeCTKOBUCTHI€, XKe@JITOBaTO-KOpHUHeBOrTO UBeTa, yYaCTKaMH C MATHAMI 
oxmkeesHeHud. B Kpaepol 30He HH2KHeaKYarblIbCKOTO OacceHHa, Ha KOHTaKTAa} 
C MOACTUIAIOUIUMH BepXHeMepMCKHMH TOpOdaMu,— C BKJIIOUCHHAMH TpaBHHHo 
rasleuHOrO MaTepHasia HW WleOeHKH KapOOHATHbIX H KPCMHEBO-KBaPLeBbIX NOPOL 
TeKCTYPbI 'JIMH B OCHOBHOM OJHOPOJHbIe HM MACCHBHBIe, CTPyYKTYPbl — aeBpo 
MeHTOBbIe. PacmpocTpaHeHbl HM2KHeaKUarbIIbCKHe OTJOXKeCHHA B AOMMH 
p. Kambi 4 ee NPHTOKOB, MpeHMYULeCTBeHHO Ha OTPHWaTeJIbHbIX AOCOJIIOTHBIX BBI 
corax (oT 100 yo 168 mM), Jocrurasd MOU[HOCTH B MecTax NepeyrsyOneHHH 250 » 
u Oonee. Tpanynometpuyuecku cocTaB ruiMH HW KHeaKYarbIbCKOrO NOAbApyc 
mpuBeyeH B TaOm. | uw Ha pue. |. 

Kak BHAHO H3 9THX JaHHbIX, COfep»xKaHWe NecuaHO-aJleBPHTOBbIX UaCTHI 
(>0,01 mm) KomeOnetca oT 5,52 no 40,52%, Nocrurad MaKCHUMaJIbHOrTO 3Haye 
HHA B aJJIOBHaJIbHBIX ocayKkax. Ilo sTOH MpH4uHHe B CTPYKTYPHOM OTHOIUeHHI 
TVIMHbI OTHOCATCA MPCHMYLIECTBEHHO K aJIEBPUTOBLIM H CHJIbHOaeBPHTOBbIM pas 
HOCTAM. 

OcHoBHok (paket Bcex PIMH ABI AeTCA KPymHONeUTOBaA(,01—O,001 mm) 
colepKaHHe KOTOpol KomeOeTca oT 50,78 no 65,81% B o3epHon dann uO’ 
42,90 yo 50,03% —B anmoBuaibHoH. CoflepxkaHve KOJIJIOMHBIX UacTHI 
(<0,0001 mm) B rawHax He3Ha4HTeIbHO, M Jake B HanOoulee TOHKOAMCHepCHBL 
pasHocTsax (4-9 u 6-4 mauKH NOpod) He mpeBbiuaet 15,8%. CHusy BBepx mo pa3 
pe3y KOJIMYeCTBO PIMHHCTBIX YacTHIL (<0,01 Mm) 3aKOHOMepHO yBesMUMBaeTC: 
or 66,62% B 1-H no 94,48% u 6-H nauKe nopog. UsmMenenua cosepxKaHHaA ran 
HHCTBIX H MeCYaHO-asIeBPHTOBHIX UaACTHIL, KaK 9TO BHHO U3 puc. 2, HOCAT myJb 
CalHOHHO-CTYNeH¥aTbI XapakTep, OTOOPaxalolulNl CcoOOH PHTMMUHOCT cTpoe 
HMAM TOJIM (7), CBASAHHYIO C KoeOaHHAMM Oa3suca 9po3Mu. ITu KomeOaHuA mp! 
oOmleH TeHJeCHILMM K NOBBIWeHHIO Gasuca 9PO3HM K KOHILY HHKHeaKYAarblIbCKOr 
BPCMCHH CJLY2KMJIM MpeABeCTHHKOM HaCTYMJICHHA C Ora aKUaPrblIbCKOrO MOpA 

XUMHKO-MHHepaJIOTH4eCKUMH WM CHeCKTPasIbHbIMH HCCJIELOBAHUAMM B COCTAaB 
TBepHOH dasbl TMH ycTaHoBeHO mpucytetBue H, Be, B, C, O, F, Na, Mg 
Al, Si,+P,:S, K, Ca, Ti,-Ve-Cry Mas Fe, Co, Nise@ng Gates: ome IIpe 
oOulaqaioulee 4HCIO 3IeMeHTOB, BXOJAUIMX B COCTAaB TBepOH (ha3bl HH KHE 
aKYaPblIbCKHX TIMH, COCTABJIAIOT SJIEMCHTHI CYWIN. QeMeHTbI MOPA MMeIOT NOD 
UHHeHHY!O powb. M3 26 snemeHToB, OTMe¥eHHBIX B TIMHaX, NO KlaccnuKalni 
A. E. ®epemana, 20 orHocatca K akTHBHbIM Murpautam (H, B, C, O, F, Na 
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TaOnuna i 


Tpanymomerpnueckuit coctas, % 


5 Se ————_—— 
ro) = . = 
Hanmenopanue SI 
Ser z | § 3 7 Z z = 
nayek eS Bas s 1g “ 2 Ss S a = 
ea ee) cs | evi ets oa Weel eeei aes 
3) a2 - | Ney | Ne) = o-- ~ ea 
c| os) iF 2 N zs 5 S So Ss 2 
oy a ee ma Ss S So So S S | Ni Q 
| 
(OsepHaa dbanua 
6 
. noi 3 | 85,94 05,007) -05:03)|50,29: P0554 4,66 | 65,81 | 13,00 | 15,67 | 94,48 
Agmopuanbuaa cpa- | y ; 
| ras — No 7 | 74,63 | 0,09 | 0,52] 1,93] 8,48 | 22,13 | 45,87 | 20,98 66,85 
3epHaa dakuna — 
naky 99 | 84,46 | 0,00 | 0,76] 1,56] 4,74 | 14,77 | 56,05 6,36 | 15,79 | 78,20 
AMOBMaNbHasa da- | 
cs ae Nake 44 |) 82,84 | 0,00 | 0,20] 4,13] 9,05 | 27,14 | 42,90 8,18 8,40 | 59,48 
sepHaa dann — 
2 
naky 162 | 87,62 | 0,00 | 0,09} 3,26] 7,14 | 22,46 | 50,78 8,80 7,50 | 67,08 
AJJIOBHaJIbHaA da- 
1 
WHA — naky 20m Sisit 0,04 | 0,55] 6,39] 10,09 | 16,34 | 50,03 6,13 | 10,46 | 66,62 
| 
Cpemnnit cocTaB ruIHH | 
| o3epHoli dauun 264 | 86,42 OL00) IO gall i209)! 6.43 19530 1102595 7,93 10,70 | 71,56 
‘Cpenuni cocrap rauu 
ANJIOBHAJIbHOK a- 
Wun 76 | 83,49 OSON OL Sk 4.67 Ota oo de eb 52, 7,71- | 9,28 | 62,54 
Cpequul cocTaB ruinH 
HWKHeAKUAPblJIbCKO- 
ro noxbapyca 840 | 85,76 | 0,01 | 0,34 | 3,05] 6,85 | 20,24 | 51,28 7,88 | 10,38 | 69,54 


flpumeuauHvwe. 1. AnHanu3bl MpousBpeqeHbi B TeosoruuecKoM uHcTHTyTe Kas3aHcKoro dusmuana 
AH CCCP u B ma6opaTopuu BOocbMOH sKcnequuuu rugxponpoaKta MunuctepctBa saeKTpocranuuu CCCP. 
2. Tlomupii ananus nemuToBbIx pakuuii mpousBoA_uAcA nO 9 THNHYHDIM OCOpasyaM MeTOZOM WeHTpudy- 
\THpOBaHHaA. 


| 

Mg, Al, Si, P, S, K, Ca, V, Mn, Fe, Ni, Cu, Sr wu Ba); 4 k ManoaxTuBHEmM 
(Ti, Cr, Co u Ga); 2 k HeaxTuBHbim (Be u Zr). 

_ CpeyHepsBelleHHoe cojlepxKaHHe Belylux seMeHTOB (6e3 O u C) cae- 
Ayroutee: Si, 25,6%, Al 4,9%, Fe 2,2%, Ca2,4%, Mg 1,9%, K0,8% u Na0,3%. 
B rauHax o3epHo dballuu coflepxanue Si cCHH3y BBePX MIO paspesy mocte- 
Ml@HHO YMeHbillaeTca, B TO Bpema Kak Al u Fe yBesnuuBaetca. B raunax amto- 
BUaJIbHO cballud OTMeYaeTCH OOpaTHOe cooTHOUeHHe. IIpu Tex xe yCJIOBHAX B 
WeJIOM JIA PIMH HUXKHeaKYarblIbCkOro NOAbApyca CojepxKaHUe WLEOUHBIX Hi ULe- 
JIOUHOZSCMEJIBHBIX KOMMOHEHTOB COOTBETCTBEHHO yMeHbilaetca. Iloqo6HOe 3aKo- 
HOMepHOe H3MeHeHHe XUMUMYeCKOrO CocTaBa (pallHa/bHbIX THINOB TIMH CBs3aHO 
C H3Me€HeHHeM CTPyKTypHOro cocTaBa Mopod. 

Tlecuano-anesppHToBad (pakWuaA TMH XapakTepH3yeTcA CJIOXKHbIM MHHe- 
PpambHbImM coctasom (3). IIpeqcrapseHa OHa BO BCeX Na4uKaX MOJlyOKaTaHHbIMu 
3epHamMu xKBapiia (63—75%), B MOMYHHEHHOM KOJIMYeCTBE MPHCyTCTByWwrT: 
Kpemeub (16—22%), paspyuleHHEIe Heompesenumple MuHepanbr (3—11%), 
mosesble wnat (2—3%), mMycKoBuT (1—4%), o4eHb peAKO OuoTHT, XsOpUT, rna- 
yKOHNT u Ona. KoumuecTBo KBapla B rvinHaX CHM3y BBepX IO paspesy YMeHb- 
maerca, a KOJIMYeCTBO KPCMHA HM PasPYIWIeHHIX HEeOMpPeeMMbIX MMHEpPaOB 
yBemuuupaetca. Brixo TAXKebIX MHHEPaJIOB C YAeJIbHbIM BeCOM >2,9 u3 mec- 
YaHO-aJICBPHTOBLIX (pakUui TMH B CpeAHHX 3HaveHHAX KOmMeOmeTCA oT 0,79 
no 1,97%. V3 uux Ha pout CHHAMareHeTMYeCcKOrO MupuTa, OapuTa, Wesectu- 
Ha H BTOpHuHOorO ruyporeTHTa MpuxOAUTCA 0,88—yo 0,44%, a Ha Romo Tep- 
PHTeHHbIX MUHePaJIOB 0,43—1,53%. Cpequ TsxKembIX TePppHreHHbIX MHHe- 
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paioB K rpynme Belyuux (cosep2kanne > 10%), Kak lpaBHuio, cnn 
Cd: MHHepaibl rpynnubl snujot-uousuta (47—63%) HM Kewle30pyAHb he 
HepaJibl, B OCHOBHOM mMarHeTuT (20—31%). K BropocTeneHHbIM MMH pa- 


ae 


CUSIbHO - /NUNQ 1ECYAHQAA 


TCCYAHQAA 
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Puc. 1. CrpyKTypHad cxeMa IVIMH HMKHeaKUAarbIIbCKOrO NObapyca. 
1,8, 5— raunpi 1-4, 3-4 u 5-H (aJIJ1OBH a1 bHbIX) nauek; 2, 4, 6 —,ruMHbI 
2-4, 4-H wu 6-H (o38epHbIx) Mauexk, 


nam (conepxanne 1—10%) ornocatca:rpanat (2,3—3,9%), mupKoH (2,4—3,9%), 
pytun (0,6—2,1%), Typmamun (0,9—2,1%), nuKxotur (0,6—2,3%), amcu6o- 
mt (1,2—4,8%), mycxosut (0,6—2,9%) wu oOOMKH HeONpeeMMbIX MMHepa- 
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Puc. 2. U3menenua coxepxxanua rin- 
HucTOH (/), ameppuTopol (2) u mec- 
yaHou (3) dpakuMi ravH HMKHeAaK- 
yarblIbcKOro noybapyca (1 — <0,01 
uM, 2— 0,1—0,01 mm, 8— >0,5 mm) 


mop (1—8%). K axtleccopHbiIM MMHepasian 
(coqepxKanve <1%) npuHaqnexaT anatas. 
ccbep, NMPOKCeHbI, WHCTeH, OMOTHT, XJIOPUT 
XJIOPHTOUA, TIayKOHUT, CTaBpOJIMT, CHIN 
MaHHT, KOpyHy u Tomas. 

McrouHHkoM cHoca TeppuHreHHOrO mate 
pala, BEPOATHO, ABYJIMCb MeCTHBIe BepxXHe 
NepMCKHe OTJOXKeHHA, NOLBepriueca nmepe 
MBIBY H MePpeOTOKeHHIO B HYKHEAKYALLIIb 
CKOe BPeMA, a TaKxXKe MPOAYKTH! paspywienus 
H3BePKEHHBIX WM MaeosoHckux OOpasoBanul 
ganaqnoro cKoHa Ypasa. 

Munepaibubit cocraB KpYyNHOMeHTOBEE 
(paxunh (0,01—0,001 mm), no ZaHHEIM uM 
Me€PCHOHHBIX MCCeqOBaHNH mpu yBemMueHy: 
nopsgka 1000—15000X mu xumuko-muHepa 
JIOTHYECKOTO, PECHTTEHOCTPYKTYPHOTO, 3VIeR 
TPOHHOCKONMYeCKOrO HW TeEPpMHYeCKOrO ana 
30B, NIpeACTaBsIeH ruypomyckoBuTom (50- 


80%) B aulOBHanbHol dain u (15—40%)B osepnoli, c noKa3aTenem mpenon 
menus 1,55—1,58; BropbiImM OCHOBHbIM KOMNOHeCHTOM CJIy2XKHT MOHTMOPHJIVJIOHY 
(40—80 %) B osepxoli batun u (5B—45 %) B anmOBMabHOH c NOKAasaTedeM MpesiON 
uenua 1,51—1,55, Ho npeumymectBenHo 1,53—1,55. TonxonenuTospie (0,001- 
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),0001 mm) u KomonquBIe (<0,0001 mm) bpakunn npezcraBsenbi Temu Ke KOM- 
joHenTamu. Ip 5Tom c NOBbIWeHHeM CTeneHH JMCHepCHOCTH PMH KOJIM4eCTBO 
{OHTMOPHJIJIOHHTAa B O3ePHOH (alluu MU THAPOMYCKOBUTA B aJVJIIOBHaIbHOH BO3— 
actaeT No 70—90%. B KauecTBe He3HaUNTeMbHbIX MPMMeCi B MeHTOBbIX (ppaxk- 
(MAX PMH NOCTOAHHO PerncTpup yiorca ruzpoOuotut (1—2%), kaonunut (1—3%), 
antyasuT (1—5%), unorya aodan (<1%), a Takxe memuTOBBIe 3ep- 
IDIMUKH KBaplla WH TAXKEbIC MHHePaJibl, CBUAETeIbCTBY!OUIMe O TOM, YTO MPH 
sCEX YCJIOBHAX OCALKOOOPa3sOBaHHA HME/I MeCTO MIPHBHOC TeppHreHHOrO maTe- 
Masa. 

MOHTMOPHJJIOHHTOBO-rHAPOCMOAHCTaA accolMallua MHHeEpaOB H TeOXHMH- 
lecKWe OCOOeCHHOCTH IVIMH HH2KHeaKUAarblIbCKOTO NOMbAPyca MO3BOJAIOT OTHE- 
‘TH HX MO TeHe3HCYy K THY BOMHOOCAJOUHbIX KOHTHHEHTAJIbHbIX IIpeCCHOBOJHBIX 
)O6pasoBaHHH. B reHeTHYeCKOM OTHOILNECHHH TIMHbI MpelcTaBAsioT CoOo cMecb. 
KMMHYeCKH OOPasOBaBUIMXCA OCaJOUHbIX TIMHMCTHIX MHHepasos. B mpotecce 
WMarenesa CpeAM aJICEBPHTOBbIX YaCTHI, OTIOXKMBUIMXCA B HWKHEAKYAPbIIbCKOe 
3PEMA, MPOHCXOAM Mpollecc pasbeqaHuA KBaplla, MOeBbIX WMaTOB MH Apyrux 
MMHepaJIOB, a TaK2Ke OJHOBPeMeHHOE MpeBpallleHve THAPOCIOAbI B MOHTMOPHJI- 
1oHuT. Kosddulneute! comenoctu no IT. JI. Craquuxopy (?) Ena: Eca<l u 
Eca : Emg>1 yka3piBaloT Ha TO, UTO OTJIOXKeHHE HWKHCAKYAPbIIbCKUX OCALKOB 
IPOHCXOMHIO B YCJIOBHAX MpeCHOBOAHOTO pexuma OaccelHa. Ilo KoHWeHTpallun 
300 POAHbIX HOHOB (pH 7,2—7,9) sta cpeqa Ha MPOTAKEHUN BCELO HUKHEAKYALBIIb- 
*KOrO BpeMeHH Oblia cadouleOUHOH. 

BbIABJICHHbI€ 3AKOHOMEPHOCTH HW OCOOeHHOCTH JIHTOJIOTOMMHEPaIbHOTO CO- 
‘TaBa H TeEOXHUMHUYECKHX CBOHCTB HHKHEAKYAPbIIbCKUX TIMH XAPaKTePHbl TakKxKe 
{ IA aCBPUTOB, KOTOPble OOpa3yioT C IMHaMM MOCTeMeHHbIe BSAHMOMePpeXOJEI. 


Teonornueckuli HHCTHTYT Ilocrymui0 
| Kasauckoro dunuana Akajemuu HaykK CCCP 27 V 1959 
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AToruane Akayemuu nayk CCCP 
1959. Tom 128, N 1 


ITAJIEOHTOJIO[H A 


E. H. AHAHOBA 


MOP®OJIOTHA HCKONMAEMOM HW PEWEHTHOM MbIJIbIbI TPEUMXH 
M HEKOTOPbIE JAHHBIE O EE PACIIPOCTPAHEHHM B IIPOLIJIOM 


(ITpedcmasaseno akademuxom B. H. Cyxauecoim 3 IV 1959) 


B ocaykax, ornocumpix I’. HM. Topenxum (+) k BenegcKoli cBuTe Q? vd 


HapsAy C MbIbUOM PasHOOOPasHbIX TPaBAHUCTLIX PacTeHuii, B TOM YHCAe U H3 
cem. Polygonaceae, Hamu OblIM OOHAPy2KeHbI MbIIbIeBLIe 3epHAa, MPHHaexkaune 
pony Fagopyrum. Xopouias coxpaHHOcTb u XapakTepHbie OCOGeHHOCTH CTPOeHHA 
MIbIIbIEBbIX 3ePeH He JaBaJIM OCHOBAHHA CKOJIbKO-HHOyIb COMHEBATLCA B Ipa- 
BHJIbHOCTH OTHECCHHA HX K yKa3aHHOMY PoJy, Tem Oomee, 4TO, MO WaHHbIM Xej- 
Gepra (°), mbimbla poqa Fagopyrum umeer Ooupuie cxopcrBa c pofamu Ptero- 
xygonum, Oxygonum u Antigonon, serpeyatoujumucsa B Bocrouno Asn, 4em 
C Mbwiblow pofza Polygonum. 

Mp! noctaBysiu nepe coOon 3aqauy onpeesieHHA UCKONaeMbIX 3epeH JO BUA. 

CpeeHua 0 MopdoviornMu MbWIbUbI poma Fagopyrum mMoxHO mOovepmHyTb U3 
paqa paOoT 3apyOexHbIx yueHbx ((°,1,°,%) w mp.). 

Oxka3aocb, YTO B UCKOMaemOH dbhiope uMeOT MECTO [Ba Bua rpewuxH — 
Fagopyrum tataricum (L.) Gaertn. fossil. u F. cf. sagittatum Gilib. [Tprimpue- 
BbI€ 3€PHa MePBOrO BUA BCTPeyalOTCA MOUTH B KaKJOM Mpenapate; MbibILeBLIe 
3epHa, OTHOCHMbI€C HAMM KO BTOPOMY BUY, CAMHHYHBI, H TOJIbKO MOSTOMY, He- 
CMOTPpA Ha O4eHb OobINOe UX CXOJCTBO C MIbIWIbIOH TpeyHXH MOCeBHOM, MbI 
ompefeviseM HX KaK «NOXOKHeE» Ha MIblIbUeBbIe 3epHa F. sagittatum. 


OnucaHune uckonaemMOH NHABUB 


Peyeo pastas, ta tiatic i ms (hs) wae not os Sie 
rpeunxa TaTrapcekaa 


Puce. 1. 1—8 

IIbibnesble 3epHa MePHAMOHAJIbHO-TpexOopO3AHO-NOPOBble; LWHPOKO-OBaJIb- 
HbIe B SKBATOPHAaIbHOH mpoekunu, pasmepom 31,2—41,4 x 29,0—36,7 p. Bo- 
PpO3IbI y3kHe WIM UleeBHHbIe, 3aKAHUMBAIOUIMeCCA KJIMHOBHAHO, He OXoyA 
lo nogtocos Ha 1/, noswapHol ocu. Tlopopbie oTBepcTHA, PacnoOKeHHbIe B OoO- 
po3qax 10 9KBaTOPYy, HMEIOT HEACHbIC OYVePTAHHA OUCHb KOPOTKHX MOMePpeyHblxX 
60poO310K, JIMIIb CerKa BbIXOAAULUX 3a Mpeletb! Copo3y. Pasmep ux no nowsAp- 
HOH OCH KoweOneTCA B mpeflemax 3—4 ph. Ok3uHa Tosctas, 3,2—4,0 p, AByXcsOH- 
Had. TeKCTYpa 9K3HHbI NMOKPOBHAS, CKybiTypa 6yropuataa; OyropKH pacnoso- 
XKCHbI PABHOMEPHO M0 BCeH MOBepXHOCTH MblIbleBoro 3epHa. ByropyatocTb 
oOycoBeHa TeM, YTO NOKpbiBasmbue (tegillum) noKpbiBaeT He Bce cTONOuKH, 
a JIMIUb OTJeIbHbIC Tpynmbl CTOMOUKOB. Bpicota cTOMOMKOB OOWIbIUe TOJIIMHbI NO- 
KpbilBayiblia. JleTamw CKYJIbINTYPbl 9K3HHbI XOPOLWIO BHAHbI TOJIbKO C MMMep- 
CHOHHBIM OObeKTuBOM. I]BeT 2KeNITHIH MIM CepOBaTO-KeJITHIM. 


Fa Sorpeyeriwin =o fies a ot ttt a ie Ger 
Ppewn say 10°C e BH aa 


PHC. lake 


Tipimbuesbie 3epHa MepHAMOHANIbHO-TpexOopo3sqHO-NopoBbie, Ooee Kpyn- 
HbIe, YeM Y Mpesbllymero BUZa, pasmepom 46,1—58,4—60,5 x 33,1—38,4— 
44,0 p. Boposfbl y3kve, 3AaKaHYMBAIOTCA KJIMHOBHAHO, HE JOXOAA AO NOMOCOB Ha 
1/, JWIMHbI nomApHOK ocu. Tloppt oBpanbHokk chopMbI, BbITAHYTbIe MO NMOJAPHOU 
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ocu, AiMHOIO 6,2—7,0. x 5,0 uw, C HeEACHO OYEPYCHHbIMH KPaAMH. QIK3NHa DBYX- 
cnolinaa, Touctaa (4,4—4,5 w), paBHOMepHOM TOJIMIMHEI 10 BCeMY IIbIJIbIeBOMY 
3epHy. Tekcrypa 2k3HHbI noKpoBHad. IloKpoBamu Tak2Ke IPUKPbIBAaloTCA 
rpynnbl CTOMOMKOB. QeMeHTHI CKYJIbITYpbI, OyropKu y AaHHOTO BuAA KpPyIlHee, 
4eM Y BbILMeCONHCaHHOTO, HM XOPOLWIO BUAHbI KaK Ha NOBePXHOCTH SK3HHbI, TaK M 


& 
mo Kpaio Jaxe mpu oObextuBe 40. [Ber cepoBaTo-%*KeJITHIH. 


OnucaHue pewheHTHOH MHAbUEI" 


Fagopytium,tatarci kim | 02). G alet ae | 
rpeunxa TaTapckKkad | 


Puc. 1. 66 


Tlbimbuespie 3epHa MePHAMOHAIbHO-TpeXOOPO3AHO-MOPOBBIe, SJJIMNCOMAaJIb~ 
Holi dopmbl, pasmepom 33—44 < 29—34 p. Kosdpunuent I/9 1,25—1,36, 
pexe 1,40. B skBaTopHasibHOL MpOeKWHH UMeIOT OBaJIbHyt0 POpMyY, B NOAPHOK— 
oKpyrvio-Tpexsionacruylo. Boposibl y3kue, cao nNorpy2KeHHble, MIMHOIO HO 


Puc. 1. Mopdonorua uckonaembix HM COBpeMeHHBIX MbWIbUeBHIX 3epeH Fagopyrum tataricum 

(L.) Gaertn. u F. sagittatum Gilib. /—-8 — Fagopyrum tataricum (L.) Gaertn. fossil., 4, 5 — 

F. cf. sagittatum Gilib., 6—8—F. tataricum (L.) Gaertn, 9—J/1— F, sagittatum 
Gilib. 


?/, nomapHow ocu. Tloppt akBaTopuambuble, Soulee HaNOMMHAIOLIMe OUeHb KOpoT- 
KHe MOMepeuHble OOposAKH, pasMepoM NOApHOH ocu 3,3—4,0 pW, Kpad HeoTueT- 
mMBbIe. OK3uHa WByXCOHHad, Toctaa (3,—3,5 w), paBHOi TONUMHBI KaK Ha 
movioce, TaK H Ha 9KBaTOpe. Kpal 3epHa cma6o 3a3yOpeHHbiil. QKTIK3MHAa UMeeT 
TEKTATHOE CTpoeHHe; OyropyaTocTb ee MOBEPXHOCTH efBa 3aMeTHA pH padouem 
ysenuuenuu. [per 300THCTO-%KeNTH BO TeMHO-KeTOFO. 


* Onucanne NbIIbUbY MPOM3SBONHJICCh MO STaJIOHHbIM TipenapataM, XpaHAllMMcsa B cmopo- 


teke Botanuueckoro wuctuTyta AKajemuy nayK CCCP u mpHroTorieHHbiM alleTOAH3HbIM Me- 
TOJIOM. 
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(Fagopyrum sagittatum Gilib—rpeuwxa noceBpuag 
| , Puc. 1. 9—11 


: 


IIbimblleBble 3e€pHa Me€PHAMOHAMbHO-TPexOopo3AHO-NOPOBEle, IIIMNCOMLaIb- 
Hol dopmpl. Pa3smep mMmbVIbIeBLIX 3ePpeH KOMeOeTCH B 3HAYHTEMbHBIX mpelenax: 
B KOPOTKOCTOOUATHIX IBeETKAaX B Mpesenax 54—66 X 38—44 yp, B AHHHOCTONO- 
gaTbix 42—49 X 29—33 pw *. Koadduunent 7/9 1,42—1,50. B skspaTopuanb- 
HOM MPOeCKIMH HMeIOT OBaJIbHyIO POpMy, B NOMAPHOH — OKpyrao-Tpexsonact- 
HY!0 C CH/IbHO 3€KPYIVJICHHBIMH, MOUTH MOyYWapOBHAHbIMH sIonacTamu. Bopo3san 
y3Kve, CHJIbHO MOrpyKeHHble, AuHOIO 7/, nomApHOH ocu. Iloppt sKBaTOpuanb- 
HbIe, 9JIIMMTHYeCKOH POPMbI, C HeEACHBIMH Kpaamu. Pa3mep nosAapHor ocu 5—8 p. 
OKsuna Tosmctan (4,2—4,6 w), paBHOH BeNHUMHbI KaK Ha MOCe, TAK HW Ha 9K- 
Batope. Kpali sepHa aAcHo 3a3yOpeHHbld. CrpyKTypa 9K3HHbI TeKTaTHAaA. CKyub- 
lrypa Oyropuataa, xopoulo 3ameTHaa mpu paO6ouem yBenuuennu. I]Ber 30n0- 
THCTO-KEITHIM JO TEMHO-KeJITOFO. 

M3 onucanua oO60HX BUOB ABCTBYeT, YTO HAaPALy C OOUIHOCTbIO IPH3HaKOB, 
XapakTepHbIX Aa pola Fagopyrum B WesoM, uMeeTCA PAX MPH3HaKOB, M03B0- 
AAIOWUX PasIH4aTb MbIWIbILY ONMCAHHbIX BYOB. KOpoTKO pe3IOMHpys, MOXKHO 
\cKa3aTb, 4TO TblIblla F. sagittatum otmuyaetca or F. tataricum cmezyroutmmu 
‘apu3Hakamu: 1) OombuiMMH pa3MepaMH MIbIbUeBbIX 3epeH MO NMOMAPHOM ocu 
(KaK mpaBMoO, axe MHHMMaJIbHbIe pasmeppr F. sagittatum Oombule uu, pexe, 
PaBHbI MAKCHMaJIbHbIM pa3Mepam F., tataricum); 2) Oomee KpymHbIMM pa3me- 
pam MOPOBbIX OTBePCTHH MO NMOMApHOH ocu (S—8 w npotus 3,3—4,4 w); 3) 6o- 
: 


wee TONCTOH 9K3HHOH (4,2—4,6 w npoTus 3,0—3,5 wu); 4) Oomee KpymnHOOyropya- 
TOH CKYbNTYPOH 3IK3HHbI, OTUETO BOJIHHCTHIN Kpal MbIJIbIeBbIX 3epeH y F. sagit- 
tatiim oT¥eTMBO BUeH Wake mpu yBeruyenuu 400, B TO BpeMA Kak 3a3yO- 
/penHocrs Kpan y F. tataricum efBa 3ameTHa Tipu TaKOM yBeJIMUeHHH. 
Takum 00pa30M, cpaBHHBad WCkomaemble (POpMbI C STAJIOHAMH, MbI MPMI 
K BBIBOLY O HasM4HH ABYX BUJOB rpeuuxXH BCocTaBe ONHCaHHOHM Hamu cboppl **. 
_ CTOUKH 3peHHA COBPeMEHHEIX mpecTaBseHH OO HCTOpHH NoceBHOH rpewuxH, 
Hammune ee B JpeBHeYeTBEPTHUHbIX OTJIOMKeHHAX Ha TeppHTopun EsBponelickon 
-gacru CCCP spsasaetca «HeBepOATHBIM». 

B wacrosmlee BpeMA TpeyHxXa MOCeBHAA M3BeCTHA B Halle CTpaHe raBHbIM 
06pa30M KaK KYJIbTYPHOe pacTeHHe HM perkKe MpOuspaCcTaeT KaK COPHOEe B NoceBax 
‘4 Mp Aoporax, a TakxKe Ha MeCuaHbIXx 6eperax Amypa, Onu3 03. Balkana, Ha 
mlecuaHbix ocTpoBpax p. Ycecypu, no Oeperam pek OOcko-Eunceltckoro Oacceliua, 
B OKpecTHocTax rf. TomcKa u Apyrux mMectax Cu6upu. 

BoJIblHHCTBO YUCHbIX BbICKa3bIBalOT MHEHHE, YTO KYJIbTypa rpeyHxu MoceB- 
HOH — a3naTcKOroO Npoucxox*KeHHA u B Eppony mpouukvia uyTb iM HE B XV BeKe 
Haeli appt (°). U3 nauOonee OH3KuUXx K rpeyuxe noceBHoH BuJos B. JI. Komapos 
yKa3pipaet Ha JuKkywty, Fagopyrum tataricum uau F. emarginatum, nponspa- 
eTaiouryio B Tumamaax. I]. M. )KyKosckuit Takxke CuuTaeT, YTO rpeunxa TaTap- 
Kad ABJIACTCA BHIOM, OIM3KHM K rpeynxe noceBHOH. To 4TO KyJIbTypHaa rpe- 
WUuXa a3HaTCKOFO MPOHCXOX*KMeCHUA, MO €fO MHEHH1O, He BbISbIBaCT COMHEHHA (”). 

Ojuako pacnpocrpaHeHHoMy cpeyu OoTaHHKOB MHEHHIO, YTO MOceBHaHA rpe- 
YAXa a3HATCKOFO MPOMCXO*KJCHHA, HAa4HHalOT MPOTHBOPeyMTb aneodoTanu- 
yecKHe MaTepHasbl MU JaHHbIe aPXeOJIOrM¥eCKHX PaCKOTIOK. 

PesyuibTaTbl aPXeO/OrH4eCKHX PaCKONOK, MPOMSBeAeHHHIX BONMBH T. Po- 
cToBa-Ha-JloHy, MOKA@3bIBaIOT, YTO B 9TOM Palione rpeunxa Opla XOpoOllo usBe- 
CTHA HaceeHHIO H BO3AebIBaacb ele B I—II Bexax u. 9. (*). B Jlanun, B Top- 
cbannke BopuxoubM, Ubibila rpewuxu Oplia oOOnapy2KeHa B..M. MukkembceHom 
(°) B cnoAX BO3pacTa %KeesHOrO Beka. OD. Eiunac (7) yKa3biBaeT, YTO HCKOMaemaa 


q 


* ©. Xen6epr () vKasbinaeT cpegquuii pasmep 57 _X 40. P. Bogxays (11) numer. ¥79 Oomb- 
{UHHCTBO 3epeH MocTHraer BemHUMHEI 47—57 p. ®. Enac (1) ormeuaeT 4Ba pa3H4HbIX Kélacca 
BEM: MaieHbKHe (popMEI Jo 46 p w Gompuime no 66 pw. 

** TIpw mMonorpaduueckol OGpasoTKe McKoNaeMoh GOpbl MbI BO3TepKaHCh OT OTHECCHHA 
sToporo Buga Kk F. sagittatum, oTMeTHB WMLb HamMuNe BTOporo Bua, Ha3BaHHCTO HaMH Fa- 
gopyrum sp. (3), 
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bwibla Fagopyrum esculentum oveHb 4acTO BCTpeyaeTCA B KYJIbBTYPHbIX CJIOAX 
Bo3pacTa KaMe€HHOFO BeKa B OKpecTHOCTAX Tr. Demca u Octdpucmana B compo- 
BOK TeHuU 3aKoB. Hemb3a OCTABUTb B CTOPOHE, B CBeTe STHX JaHHbIX, H Haxol- 
KH IblIbubl Tuna Fagopyrum sagittatum B ApeBHeYeTBePpTHYHBIX OTJOMKeHHAX 
p. Kamel. Hakone, moquku rpeywuxu, MOUTH HHYEM He OTJIMYAaIOWelCA OT rpe- 
UWHXH MoceBHO, onucaHb! 9. Puy (2°) B cocraBe Hu>KHeMIMOWeHOBOH (!) PiopEr 
Kantana. AsTop onucpipaeT 9TOT BHA Kak Fagopyrum pliocenicum R., Ho oT- 
mMeuaeT Goubiloe CXOACTBO C MOAaMH rpeyuxu NOCeBHOM: HCKOMaeMBle MIOAUKM 
OTMUAIOTCH JIMIb MeHbWeH BeMYHHOH u Oomee BLITAHYTOH opmMow. Puy nu- 
wer: «<Ackonaemble, BAAHMO, HM ABJIAIOTCA HCXOAHOH sopMOH HallieH rpeynxH, 
pacTeHusA, KOTOPoe B HaCTOSIee BPeMA CYyIlecTByeT B IPHPOAHOM COCTOAHHM B 
ropax Llentpambyon Asnu u Kurasy. 

TleticrsutenbHo, Fagopyrum sagittatum Jo HacTosllero BpeMeHH lpoH3- 
pacraeT B AMKOM Be B 3anayHbiIx oTporax Tymasaiickux Top, AoxoA# Jo BbI- 
cotpt 3600 M Ham ypoBHem mops. Bure Hee, oO BbICOTE! 4500 M, nofsjHuMaeTca 
rpeuuxa TatapcKkaa. B wro-3sanaquom Kutae umetorca (opMbl, KoTOpble oOv1a- 
Jla1ioT MpH3HaKaMH, XapaKTePHBIMH VIA MHKOH PaCTHTeMbHOCTH, HMCHHO pacTaA- 
HYTOCTbIO IBeETCHHA M CO3PeBaHHA-H CHJIbHOH OCbINaemocTbIO CemsiH (°). Creqy- 
€T IIPHNOMHHTb Pa3s0PBaHHbIH, HO JOBOJIbHO WHMPOKHH apea pacnpocTpanenna 
rpeuuxu B CuOupu, rae ee cuntaioT «<ofuyanon». E. A. Croneropa oTmeuaer 
TakxKe, UTO rpeynxa JerkKO WHYaeT WH NOISTOMY OYeHb TPyJHO TOUHO yCTaHOBHTB 
rpaHullbl ee HaxXOXKAeCHHA B WHKOM cocTosHHH. Moxer OpbiTb, 93TO CBOKCTBO rpe- 
YAXH «IerKO JHUaTb» B CuOupu MOXKHO HCTOJIKOBaTb TAKUM OOPa3oM, YTO OHA HE 
YyBCTByeT CeOA TAM TOCTe€M, 34BC3CHHBIM H3 OTJaJIeHHbIX MeCcT? Hakonell, m0- 
yeMy OHA Tak Ke JlerKO He AuyaeT B Eppone? 

B cpeTe HOBbIX MaeoOoTAaHHYeCKUX JaHHbIX MOKeT OpITbh ECTECTBEHHEE CMOT- 
petb Ha Fagopyrum sagittatum kak Ha JOBOJIbHO ApeBHHH BUA, apeal pacnpo- 
CTpaHeHHA KOTOPOFO B MPOLWWIOM Obl 3HAUMTeIbHO WMpe MH MpocTupaica 3a 
npenembt A3suu, B Espony. B cBa3u c CypoBbIMH KJIMMaTHYeCKUMH YCJOBMAMH 
B TeueHHe YeETBEPTHYHOFO BPeMeHH, TOCHOACTBOBaBLIMMH B Exspone, STOT Buy 
MOCTeNeHHO COKpalllaJI CBOH apeayl HW B HACTOALee BPEMA COXPAHWJICA JIMIIb KOe- 
rye B Cu6upu u Boctrounot A3un. C sToH TOUKM 3PCHHA NOHATEH TOT (akT, YTO 
HauOoubiiee pasHooOpasne BusoB pox Fagopyrum B HacToslee BpeMA uMeeT 
B patone [umasaicKux rop, KOTOPble ABJIAIOTCA JO CHX NOP petbyruyMoM MHO- 
THX Pe@JIMKTOBbIX pacTeHHH. 

Kpome rpeyuxu nocesHol, B Muguu, Kutae, Kanagle Ha BbICOKOrOpHbIXx 
MeCTaX KYJIbTHBHPYIOTCA HM Apyrue Bugbl rpeunxu (F. tataricum u F. rotunda- 
tum), a 30HTHUHaA rpeynxa (F. cymosum) ucnob3yeTCA MPAMO B AMKOM Buse. 


Tlocrymuso0 
2 IV 1959 


IMTHPOBAHHAA JIMATEPATYPA 


1E. H. Ananosa, IIpc6nemp Gotanuxu, 4(1959); T. WV. Topenxkui, JAH, 
110, Ne 5 (1956). ? I. M. Ky kospexKkudh, Kyasbtypxue pacrenna u ux copoguun, M., 
1950. % B. JI. Komapos, I[Iponcxcauyenne KybTypHbIxX pactenuli, M—JI., 1931. 
“A.C. Kpotos, E HW. Matepuxkuna, Kpynanbie xKyabtypp, M—JI., 1953. 
5 E. B. Crometosa, Ipeunxa, M., 1958. ® O. Hedberg, Svensk bot. tidskr., 40, 
H. 4 (1947). * Fr. Jonas, Atlas zur Bestimmung rezenter und fossiler Pollen und Spo- 
res, Berlin, 1952. § V. M. Mikkelsen, Geol. Surv. Denmark, 11 Ser., Ne 80 (1954). 
* H. Moh, Beitr. Anat.u. Phisiol. der Gewachse, H. 1, 1, Bern, 1834. 1 El. E. Reid 
Bull. Soc. geol. France, 4: ér., 20 (1920). #=R.P. Wodehouse, Pollen grains. 
N. Y.— London, 1935. 


168 


Aoxnayge Akafemun nayrx CCCP 
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THCTOJOLHA 


B. Ml. KYPKOBCKHM u A. M. JIBBOBCKHK 


0 ABJIEHHAX HEMPOHO®ALrHH B ME)KMO3BOHOUHBIX Y3JIAX 
) KPOJIMKA NIPH 9KCNEPHMEHTAJIbBHOHW WINEMHAM 


(ITpedcmasreno axademuxom H. H. Antiuxoseim 18 V 1959) 
_ Bpicoxaa nepesaska OpriouiHOl aopTbl BbI3bIBAaeT y KPOJIMKAa HeOOpaTuMble 
13MCHCHHA HEPBHBIX KJI€TOK B MOSCHHYHO-KPeCTILOBLIX Me€2KMO3BOHOUHBIX y3- 
tax (°°). 
 Haum Ha6moxenus (°) noka3amu, YTO NepBHle NpH3Haku MOMOOHHIX H3MeHe- 
iM HacTynaloT cnycTa 6 yac. Moce ONepallHH, YTO C yAIMHeEHHeM Mocseonepa- 
{MOHHBIX CPOKOB 9TH H3MCHCHHA Pe3KO HapacTaloT M TO CIycTA CYTKH, a TeM 
soiee 36 uac. Nocwe HaJIOKeHUA JIMTAaTYPbl B HEKOTOPHIX y31ax noru6aeT Ooub- 
UMHCTBO HEPBHBIX KJIe€TOK. OHaKO B STHX OMbITAX HAM HE yflaslocb MpocmeqUTS 
3a TEUCHHEM PelMapaTHBHbIX MPOMeCCOB, BbIACHHTb, KaKHE€ KJICTOUHbIE 3JCEMCHTHI 
/MacTBYIOT B yOOpKe NpofyKTOB pacnayla norMOwMx HeHpoHoOB, HM B YacTHOCTH 
eWMTb, KAKY1O POWb IPH 9TOM Urpator CaTeWINTHI. 
_ Haxorr (*,5) a Mapuuecko (°), mpowsBofa nepecaqK CIMHAaIbHIX y3,10B, 
DOHAPYXKUIM BHeApeHHe JIEHKOWMTOB B NOTHOWIMe HEHPOHbl, OCOOeHHO B ILeHT- 
ae 30HE TPaHCaHTAaTOB, KOTOPad JOBOJIbHO ObICTPO NMOsBepraeTcs HEKPoOsy. 
O rlaBHOe 3HaueHHe B PacCaCbIBaHHH MePTBbIX HEPBHbIX KJIeCTOK B 9THX yCJIO- 
ta NIPHHAaexHT, MO WaHHbIM HarkoTTa, caTeHTaM, KOTOPbIe MpeBpalitaror- 
A B MakpodaroB, pa3{poOAoT HM NoOroulawT HX OCTATKH. OHakO 9TH HHTEe- 
eCHbl€ HAaOJIOJeHHA He HalJIH NOATBepxXAeHHA B NO3AHEHWAX UCCIeELOBAaHHAX 
addepa ("), u3y¥aBlero CNHHAJIbHbIe y3uibl npH Tadece. Ilo ero WaHHbIM, ca- 
CITI B WaTOJOPHYeCKHX YCJIOBHAX OONALalOT JIMWIb THCTOMMTHYCCKMMH CBOH- 
-TBaMM, HO lpeBpalilaTbca B Makpodbaru He cnocoOuEl. AHamorMuHOrO B3rviaya 
IpHep»KuBAeTCA H Tlépuur (8). 

B ynoMAHYTBIX BbILIe HAaIMX OMbITaxX C NepeBASKOM AaOPTbI MbI Take HaOVIO- 
1am BHeIpeHve JIeEHKOUHTOB B NOrHMOwWHe HeEpBHble KeTKH. OHaKO MOOOubIe 
1eHKOWMTapHble HHBA3HM BCTpeyancb pelKo. Uaile B Tela MepTBbIX HeHPOHOB 
IPOHHKaJIM KAKHe-TO HHbI€C KJICTOUHBIe BJICMCHTHI C YJVJIMHEHHbIMH WIM Hempa- 
3HJIbHOM (POPMbI APaMu, HO 9TH QICMCHTHI JOBOJIbHO ObICTpO ereHepupoBaiin, 
| BbIACHHTb C JOCTOBePHOCTbIO HX MpHpoOLy He MpeMCTAaBIAMOCb BO3MO2KHBIM. 
DueBusHO MepeBA3KAa AOPTHI OKA3bIBAAa CJIMUIKOM CHJIbHOe BO3eCHCTBHe, KOTO- 
0€ He TOJIbKO MPHBOAMJIO K HeKpOOHO3y HepBHble KJIETKH, HO M OrpaHHUMBao 
IPOLYKTHBHbIe MpeBPallleHHA KJICTOUHDIX SJICMCHTOB CTPOMBI COOTBETCTBYIONIMX 
/3J10B. 

Jaa Toro uToObl BbISBATb 9TH IpeBpalleHuA, Oblia HeEOOXOLuMa Apyraa cbop- 
{a 9KCNeCPHMeHTA, KOTOPaA NO3BOMHa Obl, C OMHOM CTOPOH!, NOMYYHTh HeOOpa- 
YMbI€ H3MCHCHHA HEKOTOPOFO KOJIMYECTBA HEPBHBIX KJIETOK, a C Apyrok — noj- 
(ep2KaTb Ha JO/KHOM YpOBHe KpoBocHaOxKeHHe OKPyxXarollleH UX cpejtpl. Tak 
‘aK UYBCTBUTCJIbHOCTb HePBHbIX KJICTOK HM KJIETOK CTPOMbl K PaCCTPOHCTBaM 
‘POBOCHAO2KeHUA HEOJMHAKOBA, HaM yJaJlOCb PaspellIMTb STY 3aauy, NOMb3yACb 
PEMCHHLIM, HO MpOJOsKUTeIbHbIM (6—12 ac.) BbICOKHM MIpwKaTHeM OPIOWIHOH 
OPTLI C MOCJIELYIOULMM BOCCTAHOBJIeHHeM ee MPOXOAMMOCTH HM NepexKHBaHHeM 
KMBOTHBIX B TeYeHHe |—2 cyTOK Mocse STOTO BOSeHCTBUA. 
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OnsiTbl cTaBYJIMCb Ha KPOJIMKaxX, SaxkuM HakJafbIBasicH Ha aOpTy BHe 
OpIOlWMHHO, TOTYUAC HO] MECTOM OTXOXeHHA JIeBOH noueuHok aptrepuu. Uepe: 
6 — 12 uac. 3ax%KHM yasAJICA, M TEM CaMbIM KPOBOCHaOxKeHHe CNMHAJIbHBIX Y3 
OB BoccTaHaBAHBasocb. Pany 3amuBanu. Kpomukos yOusau cnycta 1—2 cy 
TOK Tlocie CHATHA 3axKUMa. CeKIMOHHbIi MaTepuam (cCNMHaIbHbIe y3ibl L3— 
S,) o6pa6aTEIBaiu MeToyom Huccaa u oruactu cepe6pom no Kaxasio. 

PesyIbTaTbI HCCeHOBaHHA STOTO MaTepHasla CYyWeCCTBeEHHO OTJIH4AIHCh 0” 
JaHHbIX, MOJIYYEHHbIX IPH M€PeBASKe AOPTHI. ITO KaCaJIOCb KaK COCTOAHUA HEPB 
HbIX KJICTOK, TaK HW CaTeJIJIMTOB. 

B TO BpeMA KaK MPH MepeBASKe aOPTHI Y KPOJMKOB, YOUTEIX cIlycTA 6 yac 
mocule Olepalluu, HeoOpaTuMble H3MeHeCHUA HaOOLAaJIMCb TOJbKO B CXHHMUHBIX 
HeHpOHaXx, MH MPHTOM JIMIb B OTJCJIbHbIX y31aX, B OMbITAX C MPH*KAaTHEM AaOPTE 
Ha TOM K€ YpOBHe H Ha TOT 2Ke 6-4acoBOl CPpOK, HO C Mepe*KMBAHHEM MKHBOTHBI 
B Teyenne 1|—2 cyToK, HeOOpaTHMble H3MCHCHHA ObIIH BbIPaKeHbl TOpasqo pes 
ye H 3HAUHTeIbHO Wupe pacnpocTpaHeHbl. STO OblIM BECbMa APKue, MpeuMylle 
CTBCHHO «HIJeMHUeCKHe» HeEKpOOuOTHYeCKHe POpMbl, MpeACTaBeHHbIe Ha puc. | 
Y HeKOTOPbIX KPOJIMKOB OHH BCTPeuaIHCb BO BCe€X HCCJIENOBaHHbIX y3ulax, Ha 
4HHaA C 4-X NOACHHUHBIX, MPHYCM HepeAKO UX HaCUHTHIBaocb Jo 15 — 20 1 
onHoM cpe3e. Ilogo6upre KeTKU PpacnosaralHCch OObI4HO NOOAMHOUKe WIM He 
OoubUIMMH rpynnaMu Kak B rutyOOKHX, TaK H B NOBEPXHOCTHBIX y4aCcTKaXx y3 
JIOB CPCAH MaJIO H3MCHEHHbIX WIM HOPMaJIbHBIX HelipoHoB. Takum oOpa3om 
3TH HaGJOJeHUA NOKA3bIBAaIOT, ITO IA NOABJICHHA BH3yaJIbHO YJIOBHMbIX HeOO 
PaTHMbIX H3MeHeHHM B HePBHbIX KJI€TKAX CMMHAJIbHbIX Y3JIOB HeEOOXO2MM OT 
peeleHHbIH CpOK HM YTO Y KPOJIMKOB, yOuTbIX cnycTA 6 4ac. MOce NepeBASKI 
AOPTbI, NMOMOOHbIE H3MCHEHHA HE YCNeBaJIM Pa3BUTbCA BO BCe€X TeX KJIETKAX, KO 
TOpbHle OblvIM MOpaxKeHbI H B J@HCTBUTEJIbHOCTH yKe MPeACTaBAIUCh HeKUS 
HecriocoOHbIMH *, 

Crpoma y3/1I0B B Goulee KPaHHaNbHbIX NOACHHUHBIX TaHTMAX OOHAPyxuBa 
Ja OObIUHO He3HAYHTEIbHbIe MPOrpeccHBHble CABHTH, HO B Oomee Kay aJIbHBI? 
y3lax ee peakllua, OCOOeCHHO K KOHUYy 2 CyTOK Mocme CHATHA 3ax%KuMA, Obié 
BbIPaxKeHa BeCbMa OypHo. B STHX raHrJIMAX OKOJIO MEPTBbIX HEHPOHOB, TeCHO FE 
HMM Mpusieran, YacTO pacnosarasIuCb 3aMeTHO ruNepTpOPupOBaHHble KJICTOUHBIE 
SJIEMEHTbI C AKTHBH3HPOBAHHbIMH, HaOyXUIHMH, CBeTJIbIMH APaMH, M30FrHyTbI 
MM COOTBeTCTBEHHO OYePTAHHAM Tela HeHpOHa HW HHOra OOpaMMABIUIMMH ero TC 
BceH OKpyKHocTH. B Tex ciyyaix, Kora Nox BMAHHeM (buKCaTOpa Mpoucxo 
IWla peTpakUuA HeEPBHOH KeTKH H MexX]LY HelIO H KancysOH BO3HHKasI Mpome 
XKYTOK, PaCCMATPHBA4eMbI€ JJIEMCHTHI OCTABAJIHCb CBA3AHHbIMH C HEPBHOH KuJIeT. 
KOH WM BMECTEe C HelO OTCTYMAJIM OT Kancyubl. Bce 13102%KeCHHOE BbIILe He OCTABJI ANIC 
COMH€HHA B TOM, YTO 9TH SJIEMCHTbI MpeACTABANIM COOOM OOKMaOUHbIe KETKY 
(c.TeJIHTbI) H YTO HX runepTpodusA Opa CBA3aHa C HaMMYHeM MeEPTBHIX Helpo: 
HOB, CIYTHHKaMH KOTOPBIX OHH ABJIAIMCb. Ho STHM HX peakIUMA ameko He Or 
paHHuMBanach, OHH CHVIOWIb H PAXOM MPOHHKasIM B Tesla NOrTHOWIMX HepBHBE 
KJI€ETOK, MpoebiBad PA WaubHeHliux mpeBpallleHuH, HAaMOMHHAaIOULHX ONM 
caHHble HaxkoTToM B MepecaxKeHHbIX y3ax. Mx apa BHa¥ae COXpaHAJIM CBOK 
MpexKHIOIO POPMY, HO MpPOTOMMA3Ma 3HAYMTEbHO YBeIMUMBaaCcb, HHOrsa oOpa 
3YA JWIHMHHbI€C Pa3BeTBJICHHbI€ BbIPOCTbI, MPHAaOulMe 9THM KJeTKaM ameOony 
HbIM BUA (puc. 2). [loqoOupie 91eMeHTbI YacTO OOHAPyKuBaIH TeHAeHILMIO mpexk 
He Bcero nepemellaTbca K AApy norMOmero HeHpona, OOBomakuBaM u Noro 
aid ero ocTaTkH. Kak npaBusio, 3Ta CBOcOOpa3sHad KapModarua Ha HaLllem Ma 
TepHale Oblia yxKe 3akKOHYeHA, HW OT APa HEPBHOH KMeTKM He OCTAaBaOCch HU 
KaKOro cyleqa. 

OHOBpeMeHHO MpoucxosusIO paccacbiBaHHe KmeTOUHOTO Tena. IIpu 9rTon 
Jie*Kalllve B HEM CaTeJIMTbI WpuoOperasu ccepuyeckyto copmy. Mx appa oxpyr 
JIAJIMCb, CTAHOBACh OBAJIbHBIMH HIM OOOOBHAHIMH. Okpyrsalacb mocTeneHH 


* YanuHenHe mocreonepalMOHHbIX CPOKOB B ONBITAX C NepeBaAskOl aOpTH He MOrAO coer 
CTBOBaTb OCBelllenHIO STOTO BONpoca, TaK KaK IIPM HaJIOKeHHU JIMFaTypbl a demeure c yquHe 
HHeM CPOKOB HapacTaIO JelcTBHe THNOKCHH HM, COOTBETCTBeEHHO, YBeHUMBAIOCh KomMUeCTR 
HeOOpaTHMO H3MeHeHHBIX HeipOHOB B y3ulaX. 
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| NpoTonmasma. Ha Oomee panaux craquax ee pasmepsl ycrynaiM BeIMuuHe AJ 
4, HO B JlaJIbHeHIWeM OHA 3HAYHTeIbHO YBeIMYUBaacb, H B Heli NOABANACh 
OBePIUIeHHO OTYCTIMBaAA AYeHCTaH cTpyKTypa (puc. 3). Musmu cospamn, 3TH 
JIEMEHTEI, MPOMSBOAA pesOpOlMio MePTBEIX HeHPOHOB, MpeBpallaiucb B THIMU- 
ible PellleTUAaTbIe KJI€TKH (3ePHUCTHIE Wapbi). 

B onbirax c nepecaqkamu Haxkorry He yanocb npociequTb 3a JaibHeimelt 
yAbOoli arouToB noxoOuoro renesa. Ilo ero aHHbIM, pesopOuusa MepTBBIX 
(CEHPOHOB CONMPOBORMaeTcH Pa8MHOMKeCHHEM IJHAOTEMMAIbHbIX KJICTOK, BbICTH- 
‘alOWlHX BHYTPeHHIOIO MOBEPXHOCTb COOTBETCTBYIOWIMX Kamcysl, KOTOPbIe u 
aMelaroT (arouMTHpOBaHHylO KeTKY, COpasyxA pesnyabubiit ysenox. Uto 
ke KacaeTCa (arouuTOB, TO OH He CMOF PelHTb, NOrHOaiwoT JIM OHM WIM MHTpH- 
yIOT H3 Y3EJIKOB, HIM, ObITh MOXET, YTPaUHBaIOT CBOK OTMUUTEbHBIC CBOLCT- 
a HW CMELIMBAIOTCA C SHAOTEIMANbHbIMM KJICTKaMH. 

Ha Hatem Matepuane OnuCaHHOli TOMbKO UTO CMCHbI OAHUX 3/eMeHTOB Jpy- 
MMH TIpH POpMupOBaHHUN pesHyaJbHbIX y3eKOB He HacTynano. Hanporus, 
(aM HEOAHOKPAaTHO MPHXOAHNOCh BUIETb, YTO UX OOPas0BaHHe MpOUcxosMNO 3a 
yeT TeX 2Ke CAMbIX SJIEMCHTOB, KOTOPble OCylecTBIAIH darowuTos. B nolo6- 
bIX CIYUaAX KOJIMYeECTBO PelleTYaTHIX KJIETOK B Mpesesax Kancysbl nornOwek 
JeTKH peskO Hapactano. Mx npotonma3ma, NO-BUAHMOMY, 9JIMMMHUPOBaB Tepe- 
apeHHble MpolykKTeI pacnaya, 3amerHo yYMeHbllalacb, XOTA elle H He yrpauu- 
aja NOJIHOCTbIO CBOE AYEMCTOM CTPYKTYPbI, H 9TH IJIEMCHTHI B CBOEL COBOKYII- 
OCTH OOPaSOBbIBaJIH THMMUHBI 3aMeCTUTeIbHbI y3en0K (puc. 4), MHorga 
ep*Kallu HeOOJbLIWYIO MPHMeCb JCHKOLLUTOB. 

- Takum o6pa30M, NpHBeseHHble HaOJIOACHHA MOKA3bIBaIOT, YTO CaTeJVIMTHI 
TpaioT BeCbMa BaXKHyO POJb B PenapaTHBHbIX Mpolleccax, YTO MM NPHCyLIn 
ATOUMTAPHbIe CBOHCTBA H 4YTO OHH MOTYyT MpeBpallaTbca B HeHpoHOdaroB He 
@ TOIbKO Mp MepecayKax y30B, Kak noKka3an Haxotr, HO u in loco, 
cM MX CnocoOHOCTb K NOJOOHbIM MpeBpalleHuaM He Oblyla NapawlH30BaHa 
©MK BPeJHbIMH areCHTAMM, KOTOPHIe BbI3BaIH THOeb HEPBHbIX KJICTOK B y3ulax. 

ITH JAHHbIe KOCBEHHO MOATBEpKLaoT mpesnosoxwenuve B. C. Totnuxogpa (°7?°) 

| BO3MO2KHOCTH OOPa3s0BaHHA MaKpodaroB Mp flereHepallun nepudepnyeckux 
PBOB H3 WBAHHOBCKHX KJI€TOK, ABJIAIOWIMXCH TOMOJOraMH CaTeWIHTOB UyB- 
TBUTCJIbHBIX HePBHBIX y3I0B. Kpome Toro, OHM COsMKaloT TepudepHyeck yo 
eHMpOrsiuio C WeHTPaJIbHOM, 9EMeHTbI KOTOPOH, KaK XOPOLIO H3BeCTHO, MOryT 
| MaTOJIOrHYeCKUX YCOBHAX MpeBPallaTbcA B 3CPHHCTHIe Wapbl, 


JleHMHTpadcKHH Hay¥HO-MccIeqOBaTeILCKHK Mocrymiye 
HeHpOXHpypruuecKHH MHCTHTYT 13 V 1959 
uM. A. JI. Tlomenopa 
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FEHETHR 


Unexn-koppecnonyent AH CCCP H. Il. YBHHHH, B. H. CHJOPOB 
nu H. H. COKOJIOB 


PFEHETHYECKHK 3O@EKT CBOBOJHbIX PAXUKAJIOB 


B Teopun paqvoOvONOrHH WeHTPaJIbHbIM ABIACTCA BOMPOC 06 93HeprerHy 
CKOM H XHMHYCCKOM MeXaHH3Me TMePBHUYHOTO AeHCTBUA PalMallMH Ha KJICTOUHE 
cTpyktypbl. Teneruueckue nocseqcTBHA M3sy4eHHii CBASaHbI C TeM, YTO SHE 
TMA pallMallH U3MeHACT MOJIEKYJIbI, BXOAAMIMe B COCTaB XPOMOCOM, T. €. MOV 
K YIbI e30KcupHOoHykenHOROH KucsoTb! (JLHK) uw Oeskos. 

Mexann3M JlelcTBHA pawualluu MOXKeT MMeETb XapakTep IpAMoro Hu HeMp: 
moro s¢dexta. [pu npsmom JelcTBHH H3MCHSIEMbIe MOJIeKYJIbl, H€3ABHCHMO ¢ 
TOFO BXOJAT JIM OHH B COCTAB CYXOFO BEIMeCTBa HIM HAXOAATCA B BOXHOM pacTB 
pe, CaMH HenocpefcTBeHHO aOcopOupyloT SHeprnto paqualinu. B cnyuae Henp: 
Moro jlelicTBuA a¢qdbeKT pafMauMW Ha BOJHYIO CHCTeMY OCYLIeCTBIAeTCA ria. 
HIM OOpa3som OularozapaA B3aMMOMeHCTBHIO H3MEHACMBIX MOJI€KYJI CO CBOOOLHI 
Mu pafuKanamu (H, OH, HO,), o6pasyempimu B pesysbTaTe paluomu3a BOLE 

Ileprpiii stam pasBHTHA TEOPHH PawMOreHeTHKH Obl CBA38AH C Pa3spaCoTKC 
NPMHUMHOB MpAMOTO JeHCTEHA PaMalluH Ha TeHeTHYeCKHH MaTepHad C N03) 
wu Teopun muutenn (7,”). OfHako nocneqHve 10—15 ner mpoxoquau nol 3H 
KOM YCHJICEHHOTO PpasBHTHA TeEOPHu HeNpAMOTO JekicTBuA paguauuu (°~°). Ha 
6omee CYILeCTECHHBIM B OCOCHOBaHHH STOH TEOPHH ABMIOCb OTKPbITHeE pasH 
HBIX MOLMUUMpPyOUHXx PakTOPOB, BXOAALWMX B ycuOBua OOsyueHuaA (*). Cp 
7M HUX ocoGoe 3HaveHHe HMesIO OOHapyxKeHHe «kuCMOpo_HOrO addexta» (' 
BJIMAHHA TeMMepaTYPbl, BJIaxKHOCTH, BO3MOXKHOCTH XMMHYECKOH 3aLlUTHI ¢ 
paquaunnu (°) u Wp. Bee sto nocwy*xHs0 OCHOBaHHeEM JIA MpesnonowKennsa, 
KOCBeHHOE JlelicTBHe PaluallMH BeCbMa 3PeKTHBHO H TO OHO OOYCJIOBICHO BK 
HHEM MPOAYKTOB paHONH3a POLI, COCTABIAIOMeH OCHOBHYIO MaCCy KBB 
TKaHeH. PaJOM aBTOPOB OblIO OOHAPyxeHO, YTO SceKT CBOOOAHLIX PadnKasc 
OH u HO,, nomyyenupix XHMHYECKHM TyTeM, B OnbITax in vitro, mpu ux Je 
CTBHH Ha pacTeoppl JLHK u Apyrux nomMMepos OkKasavica CpaBHUMBIM C JeHcTB 
€M PeHTTeHOBCKUX Jyyer (1°°!), Stu oTKpbITHA, Ka3aOCb, asIH BO3MOXKHOC’ 
pasrpaHHuuTb mpxAMoe JeHcTBHe paluallMM OT HeEMPAMOrO, TaK KaK B MepBC 
cayyae mpesnonaranoch, YO NocNeACTBUA Sdhiekta pafualuu He moryT Or 
MOAHPHUMPOBaHbI (bakTOPaMH BHELWHAMA MO OTHOIIeCHHIO K H3MeHAeMOli MOM 
KyJI€ — B YaCTHOCTH Ka3aJIOCb H€BO3MOXKHEIM IIPHMCHHTb XMMHMYECKYIO 3alll 
Ty OT MpxAMOrO JelicTBUA Ppaqnaltun. OAHaKo B psxe paoor (™,"°) Op0 o6Hapyx 
HO, UTO SHEPruA pasMalluu, NOyYeHHaA MoJeKyOH NpH oOryueHHU TBEpIoO! 
BeLeCTBa, MOXET MHFPHPOBaTb K APyrHM MOvIeKylaM. Takum TyTem oG6aBse 
HOC BEI[ECTBO MOKeT 3al[HWlaTb JaHHbI€ MOJICKYJIbI, CCIM OHO CHUMAeT C HE 
SHEPrHlO HIM YBeIMUHBaeT HX PAXMOUYBCTBUTEbHOCTL, CCIM OHO epesaer ¥ 
aHepruio (*°,*"). B pesyabraTe OKa3a10Cb, YTO «KHCMOPOHbI sddexT, BaU 
Hue TeMNepatTypbl HW XMMMYeCKAaA 3allluTa CBOHCTBeHHbI KaK KOCBeEHHOMY, TaK 
mpamMomy sddexty paguannu (18,1). 

B cpete 9THX JaHHbIX BCTaIa 3aaua paspaOoTaTb HOBbIe MeTOLBI WIA pa 
rpaHHueHHiaA MexKy MPAMbIM HM HeMPAMbIM adPdekTOM palMalluH Ha KeTOUHE 
CTPYKTYPbI, H B YaCTHOCTH Ha XPOMOCOMBI. OJHHM U3 NyTeli A pewienua aT 
3aaun ABsIAeTCA JudPepenHWMabHbIH, B OTHOIIeHHH MpPAMOrO MU KOCBeHHO 
JeHCTBUA, AHAIH3 PasHbIxX (bopM XHMMYeCKON s3auNTHI (2°). 
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OOpaulaicb K TeOpHH HempsAMoro sdektTa pasualluu, HeEOOXOAMMO MMeTb B 
Wy, YTO ee WeEHTPaJIbHbIM MOJIOXKCHHEM ABAeTCA Hed, UTO CBOOOMHHIEC payu- 
<aJlbl WOPaxKalOT CTPYKTYPbI %KMBOM KJIETKH, B TOM 4MCIe MH reHeTHYeCKHH Ma- 
epnal. To, TO NPM paquouuse Mosekya BOAbI OOpasyer CBOOOMHHIe PasuKavbl 
, OH u satem HO,, o4eBufHo u3 JaHHbIX pasualMonHoh xumuu. OgnaKo nps- 
MBIX SKCIICPHMEHTAJIbHBIX JOKA3aTeJIbCTB TOTO, 4TO 39TH PaUKaJIbl CHOCOOHBI 
MOpaxKaTb CTPYKTYPbl XHBOH KJIeCTKH, MbI JO CHxX mop He uMeem. Bce coo6paxe- 
HUA O HENPAMOM JelcTBHM palMallHH Ha XPOMOCOMBI MOCTPOeHbI Ha JOMYULeHHH, 
TO TaKOPO BJIMAHHA CeAyeT OKUAATS. YYUTHIBAA, YTO IKCMEPUMEHTAJIbHOe JO- 
a3aTeJIbCTBO CaMoro dakTa paqHoOnosoruyeckoro addektTa CBOOOAHHIX paquKa- 
OB HMeeT CylleCTBeHHOe 3Ha¥eHHe JIA BCelt TeOpHu NepBHN4HOrO JelicTBUA pa- 
WalluH Ha 2KMBYIO KJICTKY, Mbl MPOBEJIM OMBITHI 10 BbISbIBaHHIO XPOMOCOMHBIX 
mepecTpoek B KJIeTKaX K@PeIKOB JyKa Moy, JelicrBueM CBOOOJHbIX pawuKasioB, 
NOJIYYeCHHBIX BHYTPH KJI€TKH XHMMUECKHM IyTeM. 

TlepBali onbir Takoro pola Obit OCYIeCTBJIeH MPH MOMOMLM BBeJeHHA B KJeT- 
KH JBYXBaJIeCHTHOrO 2%Kee3a H NepeKucH BOOpona (peakuua Dentoua). M3pe- 
cTHo (71,""), UTO B STHX YCJIOBHAX OOpasyrloTca paquKkasbt OH u HO,: 


Fe®+ + H,02 > Fe?+ + OH- + OH, 
OH + H2O02 — H20 + HOz, 


Ilospnenue paftuKasosp OH u HOe o6yc0BsuBaeT CHJIbHbIeC OKHCJIMTebHbIe 
-cBolicTBa peakTuBa @eHToHAa. 

B nauieH paOote, BNepBOH CepuHnH ONBTOB, Mpopocuine cemeHa 
wyka cHavaia B TeyeHHe Yaca noBepramucb oOpaOorKe 0,001 M pacrsopa 
-3AKMCHOFO CepHOKHC.IOrO *Keme3a (FeSOs), KOTOPOe NPOHHKAJIO BHYTPb KJIETKH, a 
3aTeM Ha OJMH Yac MOorpyxasmucb B 0,006 M unu 0,01 M pacrsop nepexucu 
BosOpona. BosyelicrBve OCyllecTBIAIOCh Ha Apa, HaxOJAlMeca B CTaqHu HH- 
‘repcpaszr, B TepvHod mepel nepBbim AesIeHveM B HHHIUMaJIbHbIX KOPellKax JlyKa, 
‘Kora KJIETKH elle He JeNATCA, a pacTyT MyTeM BbITATHBaHHA. Uactota xpomo- 
-COMHBIX MepeCTPpoOeK YUHTHIBANaCb 0 HAIMUMIO XPOMOCOMHBIX HM XPOMATHJHbIX 
‘MOCTOB HM (pparMeHTOB BO BPeMA NepBOrO AeJIeHHA KJIeTOK Ha CTaqMu anatbasa — 
‘Tenodasa. 


Tao6dauna 1 


Yactora XpOMOCOMHBIX Mepectpoek Nog felcTBHeM CBOOOAHBIX pazHKaJIOB. OOpasoBaHHbIx 
BHYTpH Ke€TKH XMMHUeECKHM TlyTemM (peakTHB @enToHAa) 


\ Be Yucso aHada3 c XPOMOCOMHBIMH 
en Bpema zeficraus = 3 nepecTrpolikamMu 
PactBopbl © ia aaah g28 
FeSO, ++ 0,004 4 550 200 42,90-+0, 90 
H202 0,006 4 
FeSO, + 0,001 1 o35) 234 24,76-+1 ,42 
HO, 0,04 1 
Boyla (KOHTpOuIb) 2 949 37 1, 22-40, 20 
FeSO, + 0,001 4 4 049 19 1,81-+0,41 
HO, 0,006 4 1645 om 3,47-+0,45 
H2O0¢ 0,01 4 4159 58 500-40, 64 
FeSO, -+ 0,004 {1 — cpasy nocae 702 410 1,42+, 45 
H202 0,006 | mpxroTroBsjeHua cmecH 
FeSO, -- 0,001 1—uyepe3 15 mnu. | 81 295 1 0,930, 26 
H2O0, 0,006 | nocne mpuroToBsieHna 
cmecHu 


OTH OMIT! COMPOBOAKLAaIMCb H3YYCHHEM YaCTOTbI XPOMOCOMHBIX MepecTpoeK 
B IATH KOHTPOJIbHBIX cepuax: 1) cemeHa 6e3 Bo3fecTBUA; 2) OOpadoTaHHbIe 
pacrsopom 0,001 M FeSOs; 3) o6pa6orannpie 0,006 M uan 0,01 M H20,; 
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‘ i 
4) oOpa6oTaHHbIe pacTBopoM, cosepxatium cmecb u3 0,001 M FeSOa 4 
00,06 M H2Oz, cpa3sy xe nocie mpHroToBseHua cMecH uM 5) TO xe — Hepes 
15 MMH. nocvle NpHroroBJIeHHA CMeCH. 

Jlanupie Ta6n. 1 noKa3biBaloT, YTO CBOOOAHbIe paluKaJIbl, XMMHMYECKH MOY 
YCHHbIC BHYTPH KIeTKH, OOaaloT CHJIBHBIM reHeTHYeCKHM SddexTom. Bo Bcex 
KOHTPOJIbHbIX CepHAX, KPOMe CepHH C NepeKHCbiIO BOMOpOAa, re OTMeuaeTCA Cia: 
Oplli_ adcbeKT, He OOHaPy2KUBaeTCA HAKAKUHX M3MeHeEHHH B YaCTOTe NOABJICHHA XPO- 
MOCOMHBIX Me€PeCTPOeK MO CpaBHEHHIOC eCTeECTBEHHOH uacToTon. Ha puc. | (cM. BKJIeH- 
Ky K CTp. 73) npuBeseHbI Mukpodotorpadun KJIeTOK, B KOTOPbIX XPOMOCOMHBIe Ie, 
pecTpolkKu Ob BbISBaHbI AelcTBHeM CBOOOAHBIX paluKaJIOB, OOpasOBaHHbIX BHYT- 
pH KI€ETKH XHMHYeCKHM NyTeM. Pe3yJ1bTaTb! HaLWHX ONbITOB ACHO MOKa3bIBaloT, 4TO 
CBOOOAHbIe PakuKaJIbl, MOJYYeHHbIe XHMHYECKHM MyTeM, 3*~PPeKTHBHO H3MCHAIOT 
HaCJIeQCTBeHHbIe CTPyKTypbi. Browne ecTecTBeHHO, 4TO CBOCOAHBIe palukaJbl, 
oOaqaioluive KPaTKHM CPOKOM XKH3HH, 9PeKTHBHbI TOJIbKO B Cy4ae UX OO- 
Pa3s0BaHHA BHYTPH KUBO KJIeTKH, YTO ACHO CeAyeT M3 AaHHbIX Tadn. |, rye 
MoKasaHa HestPeKTHBHOCTh MpeBapUTebHO CMeLUAHHbIX. peakTHBoB. Bovee 
TOPO, NOCKOJbKY CPOK XKU3HH CBOOOAHBIX palMKasioB paBeH 2-10~* cek., TO HX 
reneTuyecknl adcekT uMeeT XapakTep JIOKabHOrO MH MIHOBeHHOrO JelCTBHA. 
Tombko Onarolapsx TOMY, YTO XHMHYeECKH NOJyYeHHbIe CBOOOAHbIe paduKaJibl 
oOpasyroTca B HeMmocpeCTBeHHOM OIH30CTH OT XPOMOCOM, OHH B COCTOAHHH 
BbI3BaTb HX MYTAILHOHHbIe MpeoOpa3s0BaHHuaA. 

CreqyeT OTMETHTb, UTO MeTOAHKa HaGJIOJCHHH He NO3BOJIAJIa HAM YUeCTb BCe 
THMbI XPOMOCOMHBIX TepecTpoekK, BO3HHKABIUHX NOM WeHCTBHeM CBOOOJHbIX pa- 
WukaOB, TaK Kak IPH Takoro poOa WUTOJOFHYeCKOM AaHaJIH3e BCe THIbl XPOMO- 
COMHBIX TlepecTpoeK, He CBA3AHHbIX C OOPa30BaHHeM MOCTOB HM (parMeHTOB, He 
OOHAPy2KHBaloTcA, H MOABJICHHE CHMMECTPHUHBIX B3AMMHBIX TPaHCJIOKalluH, HH- 
BepCHH, HEXBaTOK HM JyJuKauul yckoub3aeT OT yueTa. CresoBaTeJIbHO, 3aperH- 
CTPHPOBaHHOe HAMM KOJIMYECTBO KJIETOK, H3MCHCHHbIX MOA AelicTBuem cBoOo]- 
HbIX pawuKasioB (24, 76%), ABIAeTCH JIMIb YaCTbIO OOIero UNCMa KJETOK, npe- 
TepneBaloulux reHeTHYeCKHe H3MeHeHHA. Ha camom Jlesie 9TO KOJIMYeECTBO 3Ha- 
YMTeIbHO Ooubuie. Takum o0pa30M, B HallIMX OMbITaX, KOTOPbI€ MPH 3TOM HE 
OTPaxkaloT yCJIOBHH MAKCHMaJIbHO BO3MOXHOTO eHCTBUA CBOOOAHbIX payuKa- 
JOB, MOJIYYCHHbIX XHMHUECKHM MyTeM, HX dPcbeKTHBHOCTb Oblia OUeHb BeHKA. 

Vispectuo (**), uro XHMHYeCKHM TyTeM CBOOOAHbIe paquKanbl OH u HO, o6- 
pa3y!OTCA BO MHOFHX BOCCTAHOBHTCJIbHBIX CHCTeMAaX, BKJIIOUaAIOWIMX peakIluk 
TlepeHoca 9JIEKTPOHOB. OHHM H3 TIPHMepoB MOAOOHOFO POka CIYKUT peaking 
AaCKOPOHHOBOH KHCJIOTHI HW NepekucH BoJoposwa. BTO PO ONT NO BE 
3bIBAHHIO TeHeTHYECKHX SGPeKTOB MyTeM PeaKIMH XPOMOCOM CO CBOOOJHBIME 
paquKalaMv, OOpasy!OllMMucA XHMMYeCKHM TyTeM U Obl OCYyLIeCTBIeCH Hamu ¢ 
MOMOLI[bIO HCHOJb3OBaHHA STOK peaklluu. IIpu sTOM BHaYase B KETKY BBO: 
WaCb aCKOPpONHOBaA KHCJIOTa, a 3aTeEM MepeKHCb BOoposa. PesybTaTb! STOrC 
OMbITa MpecTaBeHbI B Tabs. 2. 

Kak BHHO M3 JaHHbIX Tad. 2, cBoOoqHEIe paqukanb! OH u HOsg, nomyyae 
Mbl€ B KJICTKe XHMHYCCKHM MYTeM NP peakUMH acKOPONHOBOH KUHCJIOTHI Cc Mepe 
KHCbIO BOJOpoa, Tak Ke Kak HW pH WeHCTBHH peakKTHBOM DeHTOHA, OONaat0’ 
SHAUMTeIbHOH Sc(PeKTHBHOCTbIO MPH BbISbIBAHHH XPOMOCOMHBIX MepecTpoek 
Cpe STHX JaHHBIX CuleAyeT OTMCTHTb HEKOTOPyIO athtbeKTHBHOCTb CAMOCTOSATEIb 
HOrO BJIMAHHA nepeKkucH BoJoposa. Teneruueckuh acddeKT nepeKkucu BOROpol 
ycTaHOBJIeH IIx HeOouIbWIOTO KOMMYeCcTBa CuyuaeB (74), Hat onbITb yKa3biBa 
IOT Ha S*PPeKTHBHOCTbh NepeKHCH BOJOpOLa MPH BbISbIBAHHH XPOMOCOMHBIX Me 
pecTpoek, OJHakO yJeJIbHbIM BeC STOTO BJIMAHHA HeE3HAUMTeIeH B CpaBHeHHH | 
actpdeKTOM CBOOOLHEIX paquKanoB OH u HO,. 

PaOota noka3ana, YTO MPH BAMAHHM peakTuBa DenToHa H Apyrux BoccTaHO 
BUTeJIbHbIX CHCT€M MbI HMeeM JleJIO C CHIIbHO JeHCTBYIOWIMM MYTAreHHbIM (bak 
TOPOM, KOTOPbIM MOXeT ObITb HCNOIb3OBAH KaK JIA paspaOoTKH TeopeTHyeCcKH: 
mpoOleM NepBuYHOrO addekTa Ha XPOMOCOMB!, Tak H B MpakTHKe NOyYeHHA XO 
3AHCTBEHHO IeHHBIX MyTaHTOB. Bosbuliol HHTepec MpeAcTaBIAeT MPOBeCTH CpaR 
HHTCJIbHbIH AHaIH3 CNEKTPa TeHeTHUCCKUX H3MCHEHHM pM elicTBuM XMMHUCCK! 
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Mealonn wan ay 2} 


UacToTa XpoMOCOMHBIX TiepecTpoeK, BbI3BaHHbIX JeHCTBHeM CBOOOMHEIX pasukKanos, 
NOJyYeHHBIX BHYTPpH KJe€TKM XHMHYeECKHM NyTeM (ackopOnHOBad KuCJOTa ++ nepeKucb 


BOOpo ja) 
Uncno anadas c xpo» 
q Oomee MOCOMHBbI pe- 
PactTsopbl eis ESS Mactan yay newttie crpoiixami : 
BM 3 anadbas Eee E | B % 
cKopOunoBan KucoTa+,H,O02, | 0,004 it 1 408 153 | 10,87-+0,83. 
,006 4 a 
ckopOuHoBan KucnoTa+ H2O2} 0,004 2 4 026 102 9 ,94-L0, 96- 
, 006 4 - 
ofa (KOHTpoub) 2 949 37 | 41,22-+0,02 
ckopOuHoBan KucnoTa HO» ~ 0,001 4 1 358 23 1,690, 34 
0,04 4 1 645 Om 3,47+0,45. 
cKopOuHoBas KucaoTa + HO, 0,001 1 — cpa3y Ke 1 106 28 2,03+0,47 


,006 | nocne npuroTosB- 
JICHHA CMeCH 


OJYYCHHBIX CBOOOJHBIX PpaluKasoB. B sTOM calyyae XHMHYeCKaa OnpeyeneH- 
(OCTb MYTAFeHHOTO JeHCTBUA, CBASAHHAA C BJIMAHHEM Ha XPOMOCOMbI PaquKaoB 
H u HO, oTKpbIBaeT Combe Ne€pCHeKTHBb! WIA AaHaJM3a NPMPOAbl XHMHYE- 
Koro MyTareHesa. 

_ Takum o6pa3om, Ha NpHMepe BBISbIBAHHA XPOMOCOMHEIX MepecTpoek BIIepBHIe: 
0Ka3aHO, 4TO CBOOOAHBIe paquKabl OH uw HO, oOsagator cnoco6xocth1w 2c- 
JeKTHBHO NOPaKaTb CTPyKTYPb! XMBOH KNeTKH. Bonpoc 06 yenbHOM Bece 3c- 
DEKTA CBOCOAHBIX PaUKaJIOB MPH BOSLEHCTBHH Ha KJIETKY HOHM3HPytOllAXx n3- 
1y4eHHH, KOHCUHO, HE MOXKET ObITb PellleH B ONbITaX NO AeHcTBuIO paluKanos, 
IO YYCHHDIX XHMMUCCKHM TTyTeM. OfHaKO B MOCJIeAHEM CJIyuae MbI HMe€eM BO3- 
OXKHOCTh TOUHO HACHTHPULMPOBATh WeHcTBHe XMMMUYECKOH 3allLMTbI C MOraie- 
mem apekra onpexeseHHbIX PakUKasoB. BpicHeHHe COOTHOIeHHA XMMHUe- 
'KOH 3allMTbI NPOTHB CBOOOJHBIX PakHKAaJOB, MOJyYaeMbIX XMMMYCCKHM TyTeM 
HYTPH %KMBOM KJICTKH HM, COOTBETCTBEHHO, MPOTHB JeHCTBHA MOHM3MPyIOWMXx 
3JIYYCHHH, MOSBOJINT BCKPbITb KOHKPeTHOE COOTHOMMEHHE IIPAMOFO HM HeEMpAMOTO 
(CHCTBUA palnalluH Ha HaCJIeACTBeHHbIe CTPyKTYPbI H MO HOBOMY MOJOHTH Kk 
Hau3y NpoOJeMbI passHUHOH palMOUuyBCTBHTebHOCTH. OnbiTbl B STHX HAaMpaB- 
[) oie HaMH BeyTCA. 


VUuctutytT 6uciusnku Tlocrynusto 
Axkaylemuu nayk CCCP 8 IV 1959 
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Jloxnxann AkafwemMun Hayk CGCcP 
1959. Tom 128, Ns 4 


TEHETHK.« 


3. A. KKEBPAK 


SOTOMEPHOJMYUECKAS PEAKIMSA TETPAMJIONHOM 
WM JMNJIONAHOM FPEXHXH 


(I]pedcmaeaeno axademuxom B. H. Cyxauegoim 11 V 1959) 


O6uleu3BecTHO, YTO C H3Me€HEHHEM UHCJIa CTPYKTYPHBbIX 3JIEMeHTOB Ap. 
(xpomocom ) y pacrenuii H3MeHsIOTCA MHOrHe (bu3HOsIOrHYecKHe HM OMOxHMHYe 
€KHe CBOHCTBAa, B TOM 4nCsIe U PoTONepHOANYeCcKaA peakUHA, T. €. peakiluA pac 
TeHHH Ha MPOMOJMKUTeIbHOCTh CBETOBOH YaCTH CYTOK. YCTAHOBJIeHO TakxKe, YT 
TeTpamOuAHble HW WMMIOHAHbIe (OPMH OAHHX HW TEX Ke COPTOB MO-pa3HOMY OT 
HOCATCA K H3MCHEHHIO JVIMHbI CBETOBOH YaCTH CYTOK. 

B 9TOM OTHOWCHHH MpelcTaBAIOT HHTepec ucceqoBaHua Matiuma (*), Ko 
TOPbIli YCTaHOBHJ, YTO TeTPanJIONAHbIe PpacCTeHHA PHCa POCJIM MefleHHee, NO3I 
Hee BbIKOJIALIMBaJIHCb WM NO3AHee WBE, YEM AUMIOHAHbIe, HO Np BbIpalluBpa 
HMM TeTpamJIOMAHbIX PpacTeHHH B YCJIOBHAX KOPOTKOFO JHA OHH 3allBeTaJIM Hi 
12 nHel paHbule, 4eM JunOHAbI. Opuct (7) oOOHapyxKH, YTO MPH BbIPAalMBaHuI 
TeTpamJIOMAHbIX pacreHuH Antirrhinum majus L. B ycoBHAX KOpOTKOrO JHA 
OarOnpHATHOTO AIA WHMIOHAWOTO POAUTeIbCKOTO Bula, y HUX 3aepxKUBaOC! 
pa3BHTHe H CO3PpeBaHHe, B TO BPeMA Kak B YCJIOBHAX JIMHHOTO HA OHH CO3pe 
BaJIM paHbue. O’Mapa (3) ycraHoBus, YTO IPH YABOCHHH YHCJIa XPOMOCOM y PxXI 
HaCTOJIbKO Hapyluasica (PUsHOMOrMYueCKUH OamaHc pacTeHUA, YTO WIA Hero CTau 
HeOOXOMMMOH HHA MPOMOJKUTEIbHOCTh CBeTOBOM HM TeEMHOBOHM YacTeli CyTOK 
Vim >Ke OblvIO yCTaHOBJICHO, UTO IPH H3MeHeHHH (boTOMepMOAN4eCKUX YCJOBHI 
TeTPanJIOHAHble PACTeHHA P2XH 3aBASbIBAIH TOpa3qo Oosbule CeMAH. 

Heo6OxofumMoctTb HallHX UCCIeOBaHH MO M3y4eHHIO coTOMepHoAuuecko!l 
peakIlMH TeTpanOHAHOH TpeyHXH BbITeKaJIa U3 ONbITOB aBTOpa NO pa3spa6oTK 
arpOTeXHHKH KYJIbTYPb! NOMHMIOHAHOH rpewuxu B ycuoBuax BCCP (*). 

Tlonunionguble pacreHusd y OOJIbUIMHCTBa BUJOB, TaK %Ke Kak u Te CPOpMBI 
KOTOPble ObLIM HCHOJIb3OBaHbI B HallIMX OUbITaX, XAPaKTepH3y1oTCA Oowee AIM 
HbIM MepHOOM BererallHH NO CpaBHeHHIO C MX AMMOMAHbIMU poxuTenamu. Ha 
WM ONbITbI MPOBOAMJIMCbh C MOJMMION“AHOH rpewnxoH (MexKCOPTOBLIM amduyun 
JOMOM), SKCMePHMeHTaJIbHO co3faHHol A. P. )Ke6paxom B 1947 r. B noweBbr 
yCNOBHAX JIMHa BereTal\MOHHOrO NepHosa y sTOrO NOMMNIONa, B 3aBHCHMO 
CTH OT CPOKOB ceBa, BapbupyerT oT 86 Jo 95 AHeH (4), a B OTMEbHbIe FOI 3aTA 
ruBaeTca elle Nombuie. [lepuoy BereTaluu y NOMMNMONAOB HeECKOJIbKO JIMHHeE 
YeM Y HCXOJHBIX JMMJIOHIHBIX (bopM. 

B JaHublx ombirax no H3yyeHHIO (boTOMepHosNYecKOl peakWMU yalocb Tak 
*%Ke YCTAHOBUTh Kak OOULYIO NPOMOJKUTEbHOCTh BereTalMOHHOTO mepuosa » 
NOJIMNJOUAHEIX POPM FpeyXH, TaK MW CTeMeHb MPeBbIIeHHA ero 0 CpaBHeHU! 
¢€ MCXOJHBIMH JHnNOnaMn. 

OnbiTbi 10 H3y4eHHIO (oTonepnoszuueckoH peakUMH NPOBOAMINCh B ranHsA 
HbIX COCyJlaX C JByKpaTHOH NOBTOPHocTbIO. B kax pI u3 8 cocyNOB BHICaxKUBA 
0Cb 10 6 mpopocrkos. B npoecce onbira B cocyfax NeNe | u 7 orzenbuple pac 
TeHHA NorMOmu, B 6-mM cocyfe c 5 pacrenuamu Fagopyrum esculentum oxasa 
JlOCb OMHO pactenue Fagopyrum tataricum. Sto pacreuue uckmO4eHO us yue 
Ta, M YuCIO CeMAH Ha Hem (384) yKasaHo oco6o. Uernipe cocyfla Obluio ¢ Terpa 
MOMAHBIMA PacTeHHAMU HM YeTbIpe cocyqa — c AunuonAHbIMH. Ueripe cocyy 
M10 (Ba KaxKOro CopTa Bce BPeMA HAXOJUJIMCh Ha CCTECTBCHHOM JHEBHOM OCBEIILE 
HHA, a Apyrue verpipe — na 9-yacoBom He. CocysH c 9-yacoBbiM OcBelleHuel 
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aTEMHAVIMCb CICMMabHbIMA CBETOHEMPOHMIaeMbIMA KommaKamu c 6 yac, Be- 
epa lo 9 uac. yTpa. 

Cemena rpeunxu OblviM nomoxKeHbI B YamKu Tlerpn wa mpopacranue 8 mona. 
OCC NOABICHHA KOPeWIKOB MPOPOCcTKH ObIIM NocaxKeHb! B CocyAL — m0 6 B 
axl cocyq: Tetpannouyb —B cocyypr NoNe 1—4, nzunnongEl — B cocyypI 
eNo 5—8. C momenta nosBeHHA AByX CeMANOMbHBIX WuCTbeB, c 18 won, Ha- 
aJlOCb 3ATCMHEHHE ONBITHBIX pacTeHul B cocyfax NoNe 1, 3, 5 u 7, koTopoe npo- 
OWKAOCh JO Havana NOOypeHusA NepBbIX MIOJOB Ha ONBITHBIX PacTeHHAX. 

Hauunas c 28 uioHA CTamo 3aMeTHLIM OTCTaBaHHe B POCTe H PasMepe JHCTb- 
B OUBbITHBIX PaCTeHHH, HaXOAMMxXcd Ha yKOpoyeHHOM 9-4acoBom He. O6pa- 
oBaHve OyTOHOB CTao 3aMeTHO Cc 4 MIOIA, KOra NOABMJIMCh OyTOHbI B cocyax 
NoNo 2, 3,4, 5, 6 8. 6 niona NOABUIMCh OyTOHEI M Ha PaCTeHHAX OCTAJIBHBIX JBYX 
ocyoB. 8 HINA 3allBenu pacrenun cocyya Ne 8, 10 VII Ne 6, 12 VII Ne 4, 14 
II] NoNe 1, 2, 3, 5, 7. CpaBnnBan Havano Weerenua TerpamJOHHBIX pacre- 
Mii (B MepBbIX YeTbIpex cocyax) Mu AumonsuBIx (cocyzp NeNe 5—8), cnenyer 
TMETHTb, 4TO WBETeHHe AUMIOHAHbIX pacTeHHli rpewuxu HacTynusO Ha 4 THA 
aHbilie, YeM I[BeTeHHe TeTPpanonaHHIx. Ec Ke cpaBHHTb Hayao WBeTeHHA 
HMIOHAHbIX PacTeHHH, HAXOMAWUXCA Ha ECTECTBEHHOM JIMHHOM J{He M Ha YKO- 
QUeHHOM 9-4aCOBOM, TO OKa3bIBaeTCA, YTO WBeTeHHe NepBEIX HacTynMO Ha 6 
Hell panbile, vem Ha nocmeqHuX. TeTpanmouyuble Ke pacreHua, HAXOAMBUIMeECA 

4a eCTeCTBCHHOM OCBeLIeHHH, 3allBemv Ha 1 ReHb paHbiue, YeM HaXORMBUIMeCA 
4a yKopoueHHom Jue. WM, HaKouell, Terpanouquble pacrenus, HaxosMBuMeca 
Ha YKOPOYeHHOM 9-aacoBOM JHe, 3allBeJIM B OHH UM TOT Ke LeHb C AUNMOMZHbIMU 
aCTeHHAMH Ha TaKOM Ke yKOpoveHHOM AHe. CyeqoBaTesbHO, YKOPOUeHHBI 
J-yacoBol JeHb 3alepxKuBaeT HaCTyNIeHHe UBeTeHHA y JMMNOUOB CuuIbHee, 
HeM y TeTPamJovJoB, HM COMKaeT CpOKH HaCTyMNeHUA WBeTeHuA yY AMMNOUAOB 
A TeTpanousos. CoKkpalllenue Ke JHeBHOrO OcBeleHHA JO 9 uac. 3aepxKMBaeT 
HacTyNJeHve WBeTeHHA KaK y JHMIOMAHOH, TaK UW y TeTpanNONAHOW rpequxu: 
TunmOu0B Ha 5—6 Hel, a y TeTpamousoB Bcero Ha | TeHb. 

Cocyfbl Cc pacTeHHAMH CXKeTHEBHO NOMHBAJIMCb LO NOMHOTO yBulaxKHeHHA T04U- 
bi. BeesicTBve STOO pacTeHHA B TedeHHe BCero BereTalMOHHOTO Nepvoya uMe- 
WM 3e@JI€Hble JIMCTbA HW CTeOIH. 

Tlo6ypenue naoyos Hayanocb k 20 VIII. Bo u36exKanne ocbinaHua u noTepu 
JIOMOB OHM MO Mepe co3peBaHuaA coOupanuch. TlepBnii cOop nioyzoB Obl mpo- 
spemeH 22 VIII, Bropot — 30 VIII, rperua — 10 1X u nonHaa y6opKa mao- 
oB co Bcex pactennit 28 1X. unamuka cospeBaHua MIOL0B npuBeyena B Tab. 1. 

M3 paccmoTpeHus aHHbIx 
a0. 1 BHAHO, UTO pacTeHHS, BbI- Ta6auua 1 
alllMBaeMble Ha YKOPOUeHHOM He 
cocymnt NeNe 1, 3,5 u 7) 3aBa- 


> Sy Yucao m0yoB Bre 
aid OUCHb Mano ofoB: Ha ll 8 oF =o 
eTPanJIOHIHbIX PaCTeHHAX cocy- 48 Se 22, VIII es vill | 10 1X | 28 1X | Beero 3 eM 
op NeNe 1 u 3 3aBasanocb Bcero 72 
O n0J0B, 41H MeHee 3 NIOJ0B Ha . 7 tlie 

it 4 ‘| 

pacrenue. Ha 10 aunmonpupix pa- 11] 9 3 
creHuax cocy/oB NeNe 5 u 7 3aBs- ; a 2 ae ie =e re 
Baloch 11 mmogoB, T. e. MeHbIte 4/61! 44 | 130 | 60 86 | 320| 28,7 
MByX M0J0B Ha pacrenue. Ha l2 5) 6 2 0 3 4 9 | 21,0 
TETPanJIOMMHbIX pacTeHuax cocy- 6j|95]| 89 | 22 | 17 0 ney 20,0 
qos NeNe 2 u 4, BEIpalMBaBUINX- | , 9 0 0 0 2 | 20,0 
CH Ha @eCTECTBCHHOM OCBEeUICHHH, 816} 4150 32 i 4 A927. 17.4 


o6pasopasocb 608 mn020B, WI 

HeMHOrMM Oombile 60 noqoB Ha 

pacrenve. B Tex Ke yCOBMAX BbIpPalMBanuaA Ha 11 AuMIOMAHbIX pacTeHuanx 
cocynos NoNe 6 u 8 o6pasoBasocb 320 mnofoB, ¥TO cocTaBsAeT OKONO 30 TJOQOB 
Ha pacreHue. Takum o6pa3oM, pv HOpMasIbHOM OOecnevyeHHU pacTeHuli BOZOK 
H MMTATeIbHbIMH BeWeCTBAMM TeTPAaMJIOWAHbIe PpacTeHHA B COCTOAHUM OOpaso- 
BaTb 3HaUNTebHO OombUuMi ypomwal, vem AunonsubIe. UTo KacaeTcH BpemMeHu 
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o6pa3s0BaHHA OCHOBHOHM MaCccbI MIOM0B, TO BO BCeX YeTbIpex cocyax C AMMIOUA 
HbIMH paCTeHHAMH OOpasoBaHve HM CO3peBaHHe MVIOOB MPpaKTHYeCKH 3aKOB 
unsocb 1 1X, a B cocyflax ¢ TeTPanJOMAHbIMM pacTeHHsIMM K STOMY BpemMeHH Oo 
pa30Baslocb MeHbue 50%, T. e. PAaKTHYeCKOe YACIO MIOFOB 3a STOT NepHog © 
TeTPanJOHAOB Oblo MeHbIe, YEM Y AMMOHOB. 

Tlepuoy pereraltun mpu oOecneveHHu BOLOM WM MMTATeJIbHbIMH BeLLCCTBaMH © 
TeTPanJIOHOB CHJIbHO pacTAHYT, NpHyemM ocoOeHHO yAVIMHeEH Nepvo] OT Bere 
HHA LO cospepanua. []noqooOpasoBanne y TerpanovyoB HaHOoslee MHTeCHCUBH 
wer B Kone Bereraluu. IlosTomMy npH cpaBHHTeJbHOM COPTOHCNbITaHHH Te1 
PanJOUOB M AMMIONJOB HY2KHO YUMTHIBATL 9TH ONOMOFHYeCKNe OCOOEHHOCTH TET 
panJo“joB. 

CreneHb pa3BHTHA BereTaTHBHOM MaCCbl ONPeMeANaCb H3MEPeCHHeM BBICOTI 
cTeOIA H yueTOM UnCIa BeTBeH. Bpicota cre6a y TeTpamOMAHbIX pacTeHuh 
BbIPallMBaBLUMXCA Ha YKOPOYeHHOM He, Bapbupyer oT 20 Jo 41 cM, B cpeqHel 
30 cm. Buicota cre6A TeTpamMOUAHbIX pacTeHuH Ha eCTeCTBeHHOH AvIMHe TH 
Bapbupyer oT 55 Jo 76 cm, B cpefHem 67 cm. Bpicota cTeOuid JMMJIOHAHEIX pacte 
HMM Ha yKOPpO“eHHOM He BapbupyerT oT 17 fo 42 cm, B cpeqHem 25 cm. BpicoT 
cTeOJIA Y JIMMIOUAHEIX PpacTeHHH Ha eCTeCTBEHHOM JIMHe CBETOBOH 4YacTH CYTO 
BapbupyerT oT 32 Jo 48 cm, B cpeqHem 46 cm. Uncsio BeTBeH y pacTeHui, BBIP alll 
BaeMbIX Ha YKOPOUCHHOM JHE, MeHbIUe, YEM COOTBETCTBYIONIUX Tpynn pacTeuutk 
BbIPalllMBaeMbIX Ha €CTECTBEHHOM AuHe JHA. 

V3 conoctaBeHHa STHX MOKa3aTeelH BHHO, UTO 3aTCMHEHHE CHJIbHO 3é 
jep2kuBaer poct creOuA y OOe“X rpynn pacTteHuk. Ho Bpicota cTeOa y AMMA 
WHbIX BCe 2% MeHbIle, YEM Y TeTPanJIOMJOB. 

AOcouoTHEI Bec MIOLOB Kak y TeTpammouAHOl, Tak M Y AuNMOM_HOM rpe 
4HXH MPH BbIPaliHBaHHH HX Ha YKOPOWeHHOM jJiHe He YMeHbUIMICA. Tak Ka 
YKCJIO MIOLOB IPH 34TCMHEHHH OYeCHb MaJIO, TO HX PasMep H Bec Mpu epecuer 
Ha 1000 okas3asica Jlaxke BbIWe, UEM Y PaCTeHHH, BbIPALMBAeMbIX Ha eCTECTBE} 
HOH JIMHe JHA. 

onouHutTesbHO yAaocb YCTaHOBUTb Pa3JIMYHOe OTHOMEHHE TMNIOMZHbIX 
TeTPanJONAHbIX POPM K NOHHXKeHHBIM Temnmepatypam. JIBa cocyfa — NeNe 
u 6 OKa3aIMCb HOUbIO BO BTOPOH NOMOBUHE CeHTAOPA Ha OTKPBITOM MECTE H TO, 
BepriHcb JleHCTBMIO JIerKOrO HOUHOrO 3amopo3Ka. IIpu 3TOM OKasaNHCb ew 
KOM MOOMTHIMH JIMCThA TMIVIONAHbIX PacTeHHii, a JMCTbA TeTPaNNOMIHHIX pa 
TeHHH B TeX Ke YCJIOBHAX OCTAHCb KMBLIMH HW 3CJICHBIMH. 

Vis Bcero U3102%KeHHOFO MOXKHO ClesaTb CuleyIOuHe BEIBOIEI: 

1) Tpeynxa (Fagopyrum esculentum) 3anaquoro skoTuna — Kak Junson 
Had, TaK W TeTpalvioHHad — ABJIAeTCA PpacTeHHeM JIMHHOTO WHA. CoxKpallt 
Hue CBETOBOM YaCTH CyTOK JO 9 yac. yrHeTaeT pa3sBUTHe BereTaTHBHOH MacchI, 3 
AeCpAUBaeT HACTYNeHve WBETEHHA VM CHJIbHO YMeHbIllaeT mmOL000pas0BaHH 

2) CoxpalleHHe MpoJosKUTeEMbHOCTH CBeTOBOH wacTH CYTOK TOPMOS8HT H 
CTYMIeHHe IBeTeCHHA Y AMMIO“AHOM rpeyHxu cubHEe, 4YeEM Yy TeTPamIOHTHO 
Terpanmonyubie pacrenus c Gouee HHTCHCHBHO 3CCHbIMHM JHCTbAMM OKa3aJIM 
B COCTOAHMK WH pH 3aTeMHeHHM MIPUCTYNHTb kK WBeTeHuIO Ooviee OxicTpo. 

3) TInoxoo6pasopanne y Aumiou“AuEIX pacteHuli mpoTeKaet Gosee ObIcTp 
ueM y TeTpanJOHJHbIx. BererauMonHbiit nepuok y TerpansongHbix dopm yu 
HACTCA B OCHOBHOM 3a CY¥eT PpacTAHyTOrO NepHoga WwereHua. I]noqoo6pasor 
Hue y TETPanJIOMAHbIX PacTeHHH UCT HHTCHCMBHO M BO BTOPOL NONOBUHE Bel 
TalMOHHOrO nepHosa. 

4) Terpanjionfuble pacreHua np HaIMUMM BNarM uw MMTATeNbHBIX BeLLeEC 
NOTeHUMAaIbHO Ooslee MPOLYKTHBHBI, a CeLOBaTeNbHO u Goslee ypoxkalupl. 

5) pu CPaBHHTeJIBHOM KOHKYPCHOM CopToucnbiranuu yOopky TeTpamor 
HBIX PaCTeHHH CileyeT MPOM3BOANTh NOCMe UX MOIHOTO BbISPeBaHHA. 


Tloctynuao0 


10 V 1959 
HHTHMPOBAHHAS JIUTEPATYPA 
1J.J.Majima, J, Genetics, 16, 190 (1941). 2H. Ernst, Ber. Dtsch. b 
Ges., 59, 351 (1941). ® J. G. O'Mara, Am. Naturalist, 76, 386 C1942) cn eA Kee 
pak, M3n. AH BCCP, No 1, 57 (1956). © A. P. K eGpak, JIAH, 101, Ne 6 (198 
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IKOJOPHA 


3. Tl. BAUTIOKOB 


K BOTIPOCY O CYTOUHDIX BEPTHKAJIBHbIX MHFPAWMAX CAJIAKH 
(ITpedcmaereno axademuxom E. H. [aeacsckum 22 V 1959) 


Ilpu KOMMJICKCHbIX HCCJIe,OBaHHAX (PaKTOPOB CPeNbI, OKA3bIBAIOULUX BUINA- 

HMe Ha pacnpeyemenne CaakH B @yHCKOM 3aHBe, HaYMHAaA Cc oceHu 1956 r. 
B paOoTax Halllero HHCTHTYTa OcOO0Ce BHAMAHHe OOpalllaocb Ha CyTOUHBIe Bep- 
THKAJIbHbIC MHTpallu STOM pHlObl. JLma usyyeHua 2TOTO BONpPoca mpoBosMHCE 
MOBTOP HbIC OWHOUACOBHIC TPaieHHA NO OJHOMY MeCTY H OAHHM rancom. V3 xax- 
Moro yiopa Opanacb npoba pbiO AA USy4eHHA CyTOUHOTO PuTMa NMTaHUsA ¢auia- 
‘Ku. CoJep2KuMoe KeJIYAKOB aHaJIH3HpOBaJl0Cb NO OOMENPHHATOH KOMIMUeCTBEHHO- 
BeCOBOH MeTOAMKe, HO OTACIbHO M3 Mepeduero UM 3alHero OTAeIOB KenyIKa — 
‘yTOObI CYMTb O CTeMeHH NepeBapHBaHHA MHUeBbIX OObeKTOB. Bcero Ja 3TOL 
‘ein Obla ucnosb30BaHa 471 pia. 
_ Kaptuua BepTukaJibHoro pacnpeseeHHaA CajakH B TeyYeHHe CyTOK pucyert- 
CA JIA HABHTaWHOHHOrO NepHosa B culesyroulem Buse. Cpa3y xe Cc HacTynmeHH- 
eM CBeTJIOFO BPeMeHH Calaka KOHWeHTpupyertca B 10-MeTpoBOM MpHOHHOM coe. 
O06 STOM CBHJIETEIbCTBYIOT HE TOJIbKO YeETKHE 3aNMMCH IXOOTa, HO HM BeNMUHHA 
yaloBa pbiObl, He MpeTrepneBaloulad C STOO BPeMeHH MH AO CyMePOK 3HAaUNTEJIbHBIX 
‘W3MeHeHHH. C 3ax0JlOM COJIHWa yJIOBbI pe3kO NaaioT, HM BCKOpe Tpasl HauNHaeT 
IPMXOMUTb MYCTLIM. SalMCH SXOJOTA NOKA3bIBaIOT, YTO B 39TO BPeMA PbIOa NOL- 
HMMaeTCA K MOBEPXHOCTH, KOHWeHTPHpysAcb Ha riyOuHe 10—20 mM. Yxas3annoe 
/BEPTHKaJIbHOe pactipeyeieHHe CalakH ABIACTCA XapaKTepHbIM JIA Bcero Ban- 
'THHCKOFO MOPS, OTMMYAACh JIMUb AeTasaMu. 

Kak u3BecTHO, OOMeNpHHATAA Teopua, OObACHAIOMIAA MpMYMHy cyTOUHOL 
BePTHKAJIbHOH MUIpalluu IJIaHKTOHOAAHBIX pbIO, CBOMHTCA K TOMY, 4TO pbiOa B 
‘MOMCKaX KOPMa NOAHHMaeTCA K NOBEPXHOCTH BCE 34 MHUTPUPYIOWMMU KOpMO- 
/BbIMM IJIaHKTOHHBIMM OPraHH3MaMU, KOTOPbIMM OHA AKTHBHO MMTAeTCA B MOBepx- 
/HOCTHBIX CJIOAX B 30peBble Yachl. OAHAKO MaTepHaJibl 10 CyYTOUHOMY PHTMY MIM- 
‘TaHua camaku @DuHCKOrO 3aMBa HM COMOCTABJICHHe ero C CYTOUHBIM BEPTHKAaJIb- 
/HBIM pacmipeyeseHHeM €€ KOPMOBEIX OPlaHH3MOB IIPMBeIM HaC K HECKOJbKO HHO 
MHTeplipeTaluu CyTOUHOH BepTHKaNbHOH MurpalluM 9TOH ppiOnl. 
|  Canaxa @uucKoro 3a1MBa MO cocTaBy cBOeH MMMM cxofHa Cc CajaKol Pywx- 
\eKoro 3auBa (°), HO pe3KO OTMYaeTCA OT CaaKH OTKPbITHIX YacTeH Bantuit- 
‘ekoro mops (”). B werHe-oceHHMH MepHo OCHOBHIM KOPMOBbIM KOMIOHCHTOM 
\camaku B BOCTOUHOH uactH MuucKOrO 3aMBa ABIAeTCA Limnocalanus grimaldii 
|(Guerne), a sropocrenenupimu—Mysis oculata var. relictaLov., Mysis mixta 
|Lill., Pontoporeia femorata Kr., P. affinis Lind. B Becennui u oceHHui me- 
|PHOLI Calaka MMTaeTCA MpeMMYIeCTBeHHO MPHAOHHbIMH OpraHH3MamMu — 
iMu3vyamu u amcunogamu. Jia 3anaquoH uactu MuHcKoro 3aMBa OCHOBHBIM 
| KOMNOHeCHTOM NMTaHHA B TeYeHHe BCero NepHoa HaryJla ABMAIOTCA MU3HIbI. 
| CyTouHbli puTM NMTaHuaA CalaKH NpoaHalH3MpoBaH N10 MaTepvamaM Tpex 
|Mecalles — Maa, cenTaOpa u oKTaOpa. V3 puc. | Bugno, ¥TO CyTOUHBIN puTM 
NUTaHUA CaslakKH XapakTepH3yeTcaA HasM4YHeM ByX MaKCHMYMOB, MIPHXOJALAX- 
CH, OHAKO, B Pa3Hble Ce3OHbI Ha PasHble YacbI: B Mae H cenTaOpe — Ha 8 u 20 
yac., a B OKTHOPe, B CBASH C yKOPOYeHHeM CBeTIOM YacTu CyTOK, Ha |] u 17 yac. 

OrmeyeHHbI JBYBePLIHHHbIM PHTM MMTAaHHA XapakTepeH TakxKe MIA Calaku 
'Pwxcxoro gamma (8), mpH4emM ee MaKCHMYMBI MMTaHHA BO BTOPOH NOJIOBMHE THA 
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coplafaioT BO BPeMeHH C HMOJYYCHHbIMH HaMM JIA CanakH @MHCKOTO 34JIMBA. 
OyHako nepBbIt MaKCHMyM IIMTaHHa Camaku B PyxKCKOM 3as1MBe MPHXOAMTCH Ha 
HOuHOe Bpema (2—4 uaca), a B DHHCKOM 3a/IMBe — Ha CBETJIOe BPCMA CYTOK. 
Jina camaku OTKpbITEIX vacrefi Bantrulickoro Mops (’) Ha MpOTHxKeHHH CYTOK 
MpOCMeKMBaeTCA OAMH WAKI MOTpeOeHHA WHIM C MaKCHMYMOM HaKOPMJICHHO- 
cTH B Kone Aus (18—19 yac.). Yka3aHHble OTMMYHA, HECOMHEHHO, CBA3AHBI C pas- 
JIMUMeM B COCTABe MHI, a TakKxe C HEKOTOPHIMM OCOOeHHOCTAMH OnONOrHH 
CaMOl pbiObl H €€ KOPMOBbIX OODEKTOB. 

\IIpu BbIdCcHeHHM MpHUHMHbI CyTOUHOM BepTHKaJIbHOH MUrpaluu CalakH HaMH 
HCHOb3yeTCH, MPeHMYMIeCTBeEHHO, MaTepHaJl, OTHOCHUIMicA kK CeHTAOPIO. ITO 
CBA3aHO He TOJIbKO C TeM, YTO PHTM NMTaHHA BO 
BCeX TPeX Ce30HaX, Kak ObINIO ye yKa3aHO, OK- 
HaKOB H Pa3HHlla MPOABIAeTCH TOJIbKO B CHHXKE- 
HHH MHTeCHCHBHOCTH MMTaHHA B BeCeHHee HW OCeHHEE 
BPe€MH, HO MH TeM, YTO JIeETHHH NepHoy ABIAeTCH 
-Ooulee CYUIECTBEHHBIM JIA Harysia pHIOBI. 

Kak BHHO H3 puc. |, OCHOBHbIM KOPMOBBIM 
OObEKTOM B STOT MepvHOA ABMACTCA JMMHOKAJIAHYC, 
yaCTHbIM WHeKC KOTOpOrO B pallMoOHe CajlakH K 
Beuepy He€YKJIOHHO MOBbIMAaeTCA, YTO TOBOPHT C 
NOTpeOsJIeHHH STOO pauka B TeyveHHve CBeTJIOTO Bpe- 


% 
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20 va0e 
Bens cymok MeHH cyToK. K coxkasleHHlo, Mbl He pacnosaraen 
HOUHbIM MaTepHaJIOM, HECMOTPA Ha TONBITKH «MPH- 

Puc. 1. Cytounpifi puTm mura- 


: €JIbHOFO» Tpawe a : 
AT roe a ly Bakep ENE OS ) pasIeHHA JOHHBIM TpaJioM Ha yKOpoueH 


jlekc HanOHeHHA wKenyWKa B 
Mae, 2— TO Ke B ceHTsAOpe, 
38— TO Ke B cKTAOpe, 4— 


HbIX Baepax, OMHAKO HA OCHOBAHHM HalMXx JaHHblx 
(puc. 1) cnelyer mpeqnos0xKUTb, YTOB HOUHOe BPE 
MA pblOa He mutTaetcs. IIpHunHOoH 3Toro ABMIAeTCS 


WaCTHbIN MHJIeKC HallOJIHeHHA 


He TOJIBKO TOT Ma 
‘Key AKa MHMHOKaAHYCOM OJIBKO TO ~p KT, UTO B HOUHbIC YaChl CaJlaKa He 


MOXKET NOTPeOJIATh MJIAHKTOHHBIX Pa4KOB, MOCKOJIB: 
KY OHA MX He BHT, HO HM TEM, UTO B 39TO BPeMA CY- 
TOK HaOwlOJaeTca TOMOrpadPuyeckoe pasbequHeHHe CaslakKH HW €€ KOPMOBbIX OOD. 
exToB. Musvibl M aMPUNOAbI ABJIAIOTCA OOHTATETAMH MPHAOHHbIX Cloes OuHcKOr’ 
3aJIMBa, ITO MOXKHO 3aKJIOUMTb H3 CeMyroulero: OHH MoMaaroT, KaK mpaBuUsO 


Gpema cyinok 


+ tee 
aries 
a ee 


8 


Puc, 2. CyTounoe BepTHkaJibHoe pacnpeyenenne MMHOKaqAHYCa 
B Mae (a), uloHe (6) u cenTa6pe (e) 


JMIUb B KOJIMYECTBEHHDIM TPadl AIA OBA MPHAOHHOFO MaHKTOHA; OTCYTCTBHe 
B JOBaX, ClemaHHbIx ceTb1o JKelu, 3acTaBAAeT NpeknoaraTb, YTO OHU He CO 
BePilaloT CYTOUHEIX BEPTHKAJIbHBIX MepeMelleHult, OcTaBancb OKOO Ha. Tpe 
THH, H OCHOBHOK, HHTpeMeHT NMTAHMA CaaKu — AMMHOKanAHYyC, OyLy4n xo 
JOLOMOOUBEIM T1iaHKTepoM, eCJIM HM COBepulaer B 3TOT Mepuoy BePTHKAJIbHbI 
MHrpallu B TeyYeHve CyTOK, TO OYeHb HeOOJbIOrO AManasoHa, He MoAHUMasC 
BbILWe COA TeMMepaTypHoro cKauKa (puc. 2 @). 
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Buaronpustupie TepMHYeCKHe YCJIOBHA TOV BOALI B Mae MO3BOJSIOT JIMM- 
HOKaJIAHyCy OOUTATb BO BCeH TOME BOLbI, Mpuep2%KUBaAACh MOBepXHOCTHBIX 
TOpusOHTOB (puc. 2 a). Canaka B 9TOT Nepnoy coBepmlaer CyTOUHYIO BepTuKasb- 
Hy!0 MHIpalluio OOBIYHOTO TUNA, NOAHHMAaACb HOUbIO B NOBEPXHOCTHEIe TOpu30H- 
tbl 1O—12 M, T. e. B 30HY KOHIeHTpalluu pauka B 3TOT Ce30H. OAHAaKO B MHILeBOM 
pallMoHe STOO NepHOfa JIMMHOKAAHYC 3aHHMaeT MCKJIOUMTeEMbHO CKPOMHOe 
MeCTO — OCHOBHbIM KOPMOBbIM OOBEKTOM CaslaKH B Mae ABJISIOTCA MM3HIbI nu 
am@uno/pl. 

B oxtaOpe calaka TakxKe nuTaeTcA MpeMMyllecTBeHHO Mu3Hlamu u amdu- 
NOLaMH, MO-NpexKHeMy COBepillad peryJIAPHble CyTOUHbIe BePTHKAbHbIe Mepeme- 
meHHa.| Heqocrarounoe oxsaxKeHve MOBEPXHOCTHOFO CJIOA BOJLI He MOSBOMAET 
JMMHOKaJIAHYCY [la2xKe B HOUHOE BPeMA NOAHUMATECA BbILe riyOunE! 25—30 , 
Ha KOTOpOH 3auleraeT CoH ckayka. Canaka, OHaKO, 9TOT CO HOUbIO Mpeojso- 
JleBaeT, NOAHHMAACb B 3HaYHTebHO Oosee MOBepXHOCTHBIe TopusonTH (15— 
20 mM). 

Takum oOpasoM, ConocTaBsleHHe KapTHHbI CyTOUHOFO PuTMa TIMTaHUA cana- 
KM HM CYTOUHOFO BEPTHKAJIbHOTO pacnpeeeHHA €€ KOPMOBbIX OOBEKTOB MOKa3bI- 
BaeT, UTO BEPTHKAJIbHbIe NepeMelleHHA CaslaKH B TeEYeCHHE CYTOK He BbI3bIBaIOTCA 


| KOPMOBBIM (akTOpoM. 


C yka3aHHbIM HecooTBeTCTBHeM cTOmKHyacb A. IJ. Cyurkuna (°) B cBoux 


“MCCIEMOBAHHAX MHTaHUA Cataku PyoKcKoro 3amuBa, a TakxKe H. H. Cnaccxuit 


u JI. A. Purrux (’). Mepspit uccneqopatenb Ha OCHOBAHMM aHamu3a CBOero Ma- 
TepHala 10 MHTaHHtO STOH pbiObI MPHXOAUT K BHIBOAY, UTO Calaka B TeueHHe 
CyTOK MMTaslacb B OXHOM FOpH30HTe H HE MPOM3BOANIa 3HAUHTeIbHBIX MHrpa- 
mun. Ilocmequee, ofHaKo, NPOTHBOpeUHT OOLIeEMPHHATOMY NOJIOXKeHHIO O HaH- 
WH y CaslakKH CYTOUHOH BepTukKasIbHOH Murpawun. H. H. Cnaccxuit u JI. A. Pur- 
TUX (”), IpHAepxXUBAACh TPaHUMOHHOTO MOsOXKCHUA O TOM, YTO BEPTHKAJIbHBIC 
NepeMeWeCHHA CalakH, KaK IJIaHKTOHOdara, B TeYeHHe CYTOK BbISbIBAaIOTCA mMepe- 
MeIICHHeEM IIJIAHKTOHa, KOTOPbIM pblOa MHTAeTCA, CBASbIBAIOT YKa3aHHOe He- 
COOTBETCTBHE CYTOYHOTO pHTMa MMTaHWA CaslakH OTKpbITOH yuacru Basruit- 
CKOrO MOPA HM PHTMA CYTOUHEIX BePTHKAJIbHbIX MepeMellleHHH MaHKTepoB 
€ aTaBH3MOM — COXPaHeHHe€M HeKOTOPbIX MPHCNOCOOMTebHBIX UYePT ee OKea- 
HMYeckoro mpetKa. OHM CU4HTaIOT, YTO 3a MOCJeNCAHHKOBbIM Nepuoy 
(oxono 10—I15 Tic. mer) Canaka B mpollecce mpucnoco6jeHuA K CYPOBbIM 
yCJIOBHAM 2%H3HU B BasTHHcKOM Mope He CMOrsIa H30aBHTbCA OT CYTOUHIX Bep- 
THKAJIbHbIX MHTpallu, XOTA OMONOTMYeCKHH CMbICJ NOCeHAX B 3HAYMTeIbHOK 


-Mepe yTpaueH. 


Takoe NOHHMaHHe NpPHposbl NOBeAeCHUA CaslakW HaM IpeACTaBJIAeTCA HECKOJIb- 
KO CNOPHBIM, TaK KaK OHO HeJOYYHTHIBACT PeaJIbHbIX B3AHMOOTHOIWeHHH Opra- 
HM3Ma HM CpeJpl. 

Oyna 43 MepBbIX NOMbITOK BLIACHCHHA MPHYHH CYTOUHBIX MepeMelleHHH PHIO 
¢ y¥eTOM TaKHX PeaJIbHbIX B3AHMOOTHOWMeHHH Opiia cqenana II. JI. [Iupoxunko- 
BbiM (°). Ox OOpaTHI BHUMaHHe Ha TO, YTO CTalO MyKCyHa B paiione mbica Moc- 
Tax (OyxTa Tukcu) He JepxKHTCA NOCTOAHHO B MeCcTax C OarONPHATHBIMH YyCJIO- 
BHAMH Harysla, a MepHoyuuecKH MUrpHpyerT B IpHOpexuHyto 30Hy, B KOTOPOH KOpM 
WpakTHyecKu OTCyTCTByeT. Oxkasaslocb, 4YTO MpHYHHOKM 3STOH TOpHsOHTasbHON 
MurpalluH MYKCYHa SABJIAeCTCA NOHHXKeHHOE COMep*RaHHe KUCOpoOsa Ha MecTax 
Haryna. Haumnatouleeca yrHeTeHve AbIXaHHA ABJIACTCA CHIHaJIOM K OTKOYeBKe 
pHObI B MpHOpexKHBIe yuacTKN C ONarOMpHATHSIM KHCOPOAHbIM pexkumom. O6- 
MeH BelleCTB Y MYKCYHA 3feCb NPOXOMNT HOPMAJIbHO, HO BCKOPe HEMOCTATOK NH- 
ilu noOyxaer ppiGy MepemelwlaTbcaA B 30HY C OoraTbIMH KOPMOBbIMHM pecypcamn, 
HO C Majlo61arOnpHATHBIM JIA STOTO BHAA KHCJIOPOMHbIM PeXKHMOM. 

OHaKo JA pa MIaHKTOHOAAHBIX pbIO MOXKHO YCTaHOBUTb HE TOJIbKO NO- 
oOuyto GesycoBHOpe*eKTOPHYy!O, HO H yCJIOBHOpedJeKTOPHy!0 CBASb CO CBe- 
Tom (2,3). Y ppiObl, OTBICKHBaIOW el MMULy C MOMOU[bIO 3peHusA, BbIPAaOaTHIBaeTCA 
YCJIOBHbIH pecbeKC Ha CBET, KOTOPbIM ABJIA€TCA CHTHAJIOM AIA MUTAHHA. 

Canaxa Bastutickoro Mops, OcoGeHHO ero CeBepO-BOCTOUHOH YacTH U 3aJH- 
BOB, HAXOJMTCA B CYpOBLIX TepMHYecKHX ycsoBNAX. Mccnegqopanus IT. H. Bpu- 
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sunoson (1) u JI. H. Mapxosoli (*) noKa3aiu, YTO ONTHMAJIbHbIM ycvlOBH ME 
OOMeHa BeleCTB y CalakH ABJIAeTCA TeMNepaTypa Bob OKOO 10—12", Haxo- 
qaaaca Ha riyOune He Huxe 15—20 M. Orn AaHHble M HalllM MaTepHasbI N03- 
BOJIAIOT BbICKa3aTb THNOTesy O MPHCMHOCOONTeJIbHOM XapakTepe CyYTOUHOH Bep- 
THKAIbHOM MUrpallun CamakH K TePMHYeCKMM VM TpPocpHueCKHM YCJIOBHAM 2KU3HM 
B @DHHCKOM 3aJIHBe. 

Cypossie TemmepaTypHble ycCJIOBHA B IPHAOHHBIX coax — HeOmaronmpusAT- 
HbI (pakTOp Avis OOMeHa BellecTB y calaKu. Ilostomy HaxoxK enue PbIOBI B M0- 
BePXHOCTHbIX TOPH3OHTAaX, Oosee TEMILIX NO CPaBHeEHHIO C NPHAOHHbIMU, UMesO 
Obl JIA CalakH HECOMHCHHOe MPeHMYIeCTBO, NOBbILAa y Hee OOMEH BeLIeCcTB. 
OjWHaKO, MOCKOMbKy OCHOBHbIe OObEKTHI NHTAHUA HAXOAATCA TObKO B XOJIOKHOM 
NPHAOHHOM cyl0e, calaKa BbIHyKeHa OMycKaTbcA Tyla 3a KOpMOM. CaylaKa 
NUTAeTCH AKTHBHO, YTO OHA MOXKET OCYI[ECTBHTb TOJIbKO B CBeETJIO€ BPEMA CYTOK. 
CBeT B JaHHOM Cylyuae CTaHOBHTCH YCJIOBHbIM CHrHaJIOM — pblOa yXOJMT B XO- 
JOAHY!IO IPHAOHHYy!IO BOY wa mMTaHua. C HacTyMIeHHeM TeMHOTHI Calaka, 
vu30erad HU3KUX TeMMepaTyP, ObICTPO NOLHUMaeTCA B MOBEPXHOCTHBIe TelIble BO- 
Jbl, Tle TMULeBapeHne H OOMEH BELeCTB MPOXOAAT Oosee HHTCHCHBHO. SaTem pac- 
CBeT, ABJIAACh CHTHAJIOM MMTAaHUA, BHOBb MOOyxaeT pbIOyY MHTPHPOBaTb B IIpH- 
JIOHHBIe CJION. 


Beecor3Hblii HaywHO-HCCIeOBaTeIbCKHHi Tlocrynuao 
MHCTHTYT O3epHOrO M peyHOrO 6 V 1959 
pbi6Horo xo3alicTBa 


ITMTHPOBAHHASA JIATEPATYPA 


‘Tl H. Bpusunoea, Mss, Bececotosu. wayuH.-HCCy. MHCT. O3epH. H peuH. pbIOH. 
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Toxaange Akagemun nayr CCCP 
1959. Tom 128, Ne 41 


MHKPOBHOJIOIH A 


M. HW. FOJIBAWH u H. ©. BOCTPOBA 


HOBbIM WITAMM M3 FPYNIibl BAPYCA MO3AMKH TABAKA, 
AAIOWIMi BHYTPHANEPHbIE BK JIOUEHHS ~ 


(ITpedcmaeaexo axademuxom B. H. Ilanownukoeoim 15 V 1959) 


Hoppie JaHHble 0 BUpyce MO3aHKUH TaOaka (B. M. T.), KOTOpble Obl nOyue- 
bl, T'laBHbIM OOpasom, 3a mocuesHee AeciTuseTHe, BCe Gombe u Gombe yfa- 
IAIOT HAC OT TOTO KaCCHYeCKOLO ONpeeeHNA STOTO BUPyCa, KOTOPbIM MBI MOJIb- 
3yeMCA y2Ke Ha MPOTAxKeHHH Coulee 50 ser. 

Xoume (?), Ipatic u Pons (4), Crosep (°), JIucrep u Cpsw (*) u Ap. qanu onn- 
caHHe Pa3JIMUHbIX WITAMMOB B. M. T., OTMM4AIOMIMXCA OT OOBINHOTO TeM, YTO OHH 
BbISbIBaIOT Y TOMATOB MOOypeHHe MeXYy %KHWIKAaMH, CKPyY4HBaHHe JIMCTbeEB, y 
JoOoBbIx OOULyIO MO3anKy, y TaOaKOB MeCTHbI€ NopaxKeHUA, HEKPO3bI COCYOB U 
XJIOPHTHYeCKYIO MO3AHKy. 
 Toapanupm (7) onucaH NOLopoXKHUKOBbI WITaMM B. M. T., KOTOPHIM Boome 
He BbISbIBaeT 3A00JIEBAHHA Y TOMATOB, a y TaOaKOB OOpa3yer MOSAHKy. 

B 1948 r. Byacom u Oxkom (°) 6bI BoepBble OmMCaH WITaMM CI] B. M. T., 2ato- 
MMH BHYTPHAepHble KpucTasMYecKHe BKIIO“eHHA. B Kone 1957 r. Hamu Obl 

OHapy2XeH BUpyc, MO BHeEWIHHM CHMNTOMAM Ha pa3JIMUHbIX pacTeHHAX H MO 
pay ApyruxX Mpv3HakOB HeHJeHTHUHDIK wrammMy CI, KoTOppblli, MOMHMO BKJIIO- 
HeHUi B Mmla3mMe, OOpasyer TakxKe BHYTPUALepHbIe BKIOUeHHA. Ilo mecTy ero 
pOHapy2KeHHA ITOT BUPYyC Ha3BaH Ka3a4XCKHM LWITAMMOM H3 rpynbl B. M. T. ITO 
MepBbIM Clyyal OOHAPyKeHUA B Halle cTpane BUpyca pacTeHui, BbIsbIBAarOIIero 
bD6pa3s0BaHve BHYTPHAePHbIX BKJIIOUeHHH. 

Ha mucTbax TaOaka, 3apaxKeHHbIX Ka3aXCKMM BUpycoM, Ha 7—10 JleHb noc- 
le 3apaxKeHUA UW B aJIbHeMUIeM Ha He3apaxKeHHbIX JIMCTbAX NOABMAIOTCA OTeuIb= 
HbIe OKPYTVIbIe CBeTJIO-3EJIeHbIe WJIM YKeJITO-Opanxepsple MATHa, 1—5S nATeH Ha 
muct. Ha npotaxkeHuu 5—10 Hel MATHA NOCTeNeHHO YBeJIMUHBaIOTCA B PasmMepe 
M IpeBpalllaoTca B KOJIbIla WIM B XapakTepHble NopaxkeHuA M@XKLY AKMIKaMM B 
Bue elOUKH. OueHb YacTO WeHTP KOWbIa HCKPOTH3UPYyeTcA. OTH CHMMTOMBI Ha 
raOakax MW J[pyrux pacTeHHAX BeCbMa CXOJIHbI C CHMNTOMAMH, XapaKTePHbIMH A 
BUPyca KOJbIeBOH MATHUCTOCTH TaGaka. Kpome 9THxX OOpas0BaHHi, Ha MHOFHX 
IMCTbAX TaOaka, 3apaxKeHHOTO Ka3aXCKHM BUPYCOM, NOABIAIOTeA CaOad Mpa- 
OPHOCTb HM MOCBeTJIeHHe MO %KHKaM, —CHMMTOMbI, XapakTepHble Avia Y-Bu- 
pyca Kaptodeas. 

Ka3axckuii BUpyc, KaK M OOBIMHbI WITaMM B. M. T., He MepefaeTca OT OoVIb- 
Oro PaCTeHHA 3OPOBOMY C MOMOLIbIO Tel, OH OOPasyer TObKO MECTHbIe HeK- 
po3bI Ha mucTbax Nicotiana glutinosa, Datura stramonium, coxpaHsetca B 
CYXUX JIMCTbAX OoNee TOMA H MaeT MOMOMRUTEMbHYIO PeaKIMIO C AHTHCHIBOPOT= 
OH K B. M. T. 
| Kas3axckuit Bupyc B OTIM4HE OT COBINHOLO B. M. T., HHAKTHBUPyeTcA Mocse 

0-munyTHOH oOpadoTKu upu 80°. OTH WaHHble CBUeTebCTBYIOT TaKiKe MO TOM, 

TO B Ka3aXCKOM BHPyCe HeT HM B Ka¥eCTBe MPHMeCH OOBINHOPO B. M. T., KOTOPbIM 
MmpH 3apaxKeHuu COKOM, MporpeTyim mpu 80°, radaka umu Nicotiana glutinosa 
OUKeH Obi Obl BLIABHTbCA, YerO Ha ese He MPOMCXOLMO. 

CnelopaTembuo, Ka3aXCKH BUpyc OONaaeT pAOM CYyLWIeCTBCHHBIX CBOHCTB, 
XapakTepHbIX AJId OObIMHOTO B. M. T., H B TO %e BPEMA YCTOHYMBO MPOABACT 
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CBOHCTBa, XapaKTepHble WIA psa ApyrhX BUpycoB, aJIeKO OTCTOALMX O17 
B. M. T. 

Kak MbI y2Ke OTMe¥aJIH, Ka3aXCKHH BUPYyC, NOMMMO KPHCTaJNUYeCKUX BKJIIO- 
yeHHH B MpoTOMa3Me, OOpasyer TakxKe PasMYHOFO POAa BKNIOUeHHA B Ape 
OTHM MOKa3aTeJIeM MbI NOJIb3OBaIMCb KaK QMAFHOCTHYeCKMM MPH3HAaKOM AIA TO: 
Tro, YTOObI MpoOceAUTb 3a BCeMH TEM H3MeCHEHHAMH HW MpeBpallleHHAMU, KOTOPEIE 
mpeTepmeBaeT STOT CBoeoOpasHbIli BAPyc B TKAHAX Pa3JIMYHbIX BHJOB pacTeHHk 
Np Pa3sJIM4HbIX YCJIOBHAX ONbITA. 

Tlomumo rekcaronasbublx KpuctaioB MpaHoBcKoro, XapakTepHbIX Id MHO 
TMX WITAMMOB B. M. T., B TKaHAX PaCTeHHH, NOPpaxXKeHHbIX Ka3axXCKHM BUPyCOM 
oOpasylorcs creqyroulue (pPOpMbl BKJIOUeHHH B NPOTOMNAasMe U B Ape. 

1. B mporonsma3me JWInMHHbIe, TOHKHe WIM Ooee MIOTHbIC KPHCTAJJIMUeCKHE 
(napakpucranmMueckne) HHTH, U3 KOTOPbIX OOpasyl0TCA KONbIa, BOCbMePKH } 
Apyrue cdurypsl, chopMupoBaBlinecaA u3 HUTeH 
B HeCKOJIbKO Ppa3 IIpeBbIMalolux WIMHY KJIeTKM 
B KOTOPOH OHM HaxofaTca. Apo oKasbiBaeTcs 
IIPOH3CHHBIM OTeJIbHOH KOPOTKOH WIM B He 
CKOJIbKO Pa3 IIpeBbILWarolleH JuaMeTp Apa HUTbK 
usu urmo#. Uacro spo BbITATHBaeTCA BOI 
3TOH HUTH MW CHJIbHO Jesopmupyerca. 

2. B npotonma3me oOpa3yroTca Tak Ha3bIBae 
Mbl€ «IeMOUKH», WITPHXOBaHHble BAOJIb, — BbITA 
HYyTbl€ KPHCTaJVJIbI C HEPOBHbIMH KOHIaMH, npey 
cTaBaioliue coOoH Kak Obl CerKa OMJIbIBILIM 
mpagu HuTeH. B aqpe — cxoJ{Hble C STHMM IPA 
AMM MaJIOUKOBHAHbIe KPHCTaJIJIbI, HO Oomee KO 
poTkKue. 

3. B paye caysaeB B MpoToMmlasMe KJIeTO! 
pacTeHui, coJepxKallux HATH WIM «WenKu», Obi 
oOHapyKeHbI KOPOTKHe BeTBHCTBIeE HUTH, TI 
BHelUHeEMY BHy CXOJHbIe c OakKTepHOHAaMH KJTY 
Oe€HLKOBBIX OakTepult. 

4. B mpoTomma3Me HMeIOTCA CKONJICHHA Med 
KUX KPHCTAJJIHKOB, Kab U3 KOTOPbIX 
OTJ€JIbHOCTH OTaJIeHHO HaMNOMHHaeT KPHCTAIL. 
Puc. 1. Mocsetmenue no xutkam, MBaHoBcKoro. 

KombleoOpasHble MopaxkeHua H Hamu o6napy2KeHo BecbMa CBoeOOpasHoe AE 
MATHA Ha JIMCTbAX TaOaka, 3aPa- yeyye, HAa3BAHHOe OKOJIbILeBAaHHeM agpa. IIp 
2KEHHOPO KasaXCKHM BHPYCOM —_ 3TOM APO OKasbIBaeTCA |OOPaMJIEHHEIM MVIOTHBI 
KOJIbILOM, OOPpa30BaHHbIM HHTEBHAHbIM BUPYyCHBI 
BKO“eHHeM. B 9TOM Culy4¥ae Apo Kak Obl HATAHYTO Ha PaMy: KOVJIbIO c TeUE 
HHe€M BPe€MCHH MOXKECT BbITAHYTbCA B BHe PakeTKH, OOPa3s0BaTb BOCbMepKy HJ 
MHy}0 Purypy, uM ALPO NOCyWHO H3MeHAeT CBO POPMY, NOAYHHAACH BKJIOUE 
HHIO. 


JimaMeTp OKOJIbIOBaHHOTO spa B 2—3 pasa mpeBbllllaeT MuamMeTp HOPMAaII 
HOTO sfpa. 

Kak noka3aiM JJIMTeCIbHbIC MPWKUSHEHHBIC HaOMOJeHHA, OKOMbIOBAHHC 
APO MOXET NOCTEMCHHO MPeBPaTHTECA B HOPMAMbHOe NO BUY WM %Ke B MPO! 
3eHHOe Apo. 

C momoulbio paspaOoTaHHoro HaMM MpveMa JWIMTebHBIX MPW2KM3HeHHHI 
HaOJIIOLeHHH MO] MAKPOCKONOM 3a BOJIOCKaMH M MpHuieratowleli K HUM TKaHb 
JMCTbEB MOJIObIX TaOaYKOB, 3apaKeHHbIX peBaPpHTebHO Ka3aXCKUM BHD? 
COM, MBI yCTaHOBHJIM, UTO BKJIOYCHHA Ka3aXCKOrO BUpyca OOpasyroTes u cbopM! 
Py!OTCA B BOJOCKaX MOCTeNe€HHO, NO HampaBJIeHHIO OT OCHOBaHUA BOOCKa 
romoBke. Huxke MbI MpHBOAMM, Kak NpuMep, OAHO M3 TaKMX HaGwO_enni. 

Bosocok Ne 5, cocrosmmi u3 5 KeroK, Ta6axa Ne 2, 3apaxkenHoro Ka3a 
CKMM BHpycom B HosAOpe 1958 r. 3 XII 1958 r., Bxmouennii Hurme ner. 5 X 
B MepBOH KJleTKe y OCHOBaHMA BOJIOCKa NOABHIaCh TOHKAA KOPOTKad HUT 
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Puc, 2. Pa3nuunbie PopMbl BKJIOYeHHH B MpoTonmasMe H Ape BomocKOB TaOakKa, MopaKeu- 

HOrO Ka3aXCKHM BHpyCOM. @— KpHCTaJJI B Ape; 6 — Apo, MpOH3eHHOe KPHCTaJVJIOM; B Npo- 

TOMIa3Me KPHCTaJIHYecKHe BKJIOUCHHA B Bue OakKTepHOHAOB; 6— HHTeBHAHhIe BKJIOUCHHA 

B IIpOTONIa3Me HW OKPYTvI0€ OKOJIbUOBaHHOe AAPO; 2—- TO Ke, OKOMbUOBAHHOE ALPO BbITAHYTO; 

oO — BKJI0UeHHe B MPOTOMN.1a3Me B BU Je WlenKH; € — CKOMNJeHHA B MpOTOMasMe MeEKHX KpHCTau- 
nos. [Ipenapatni He puKcHpoBaHbl, Kpome 6 (2% TpuxsopykcycHasA cTopoua) 
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6 XII ota nuTb yAnuHnacb B 2—3 pasa u crana Gonee NNOTHOL Hu WHpOKoOil. 
Kpome Toro, NOABHIacb TOHKAA KOPOTKaA HUTb B C/leMyiolleli OT OCHOBAHUA 
kneTke. 7 XII B nepBoH KneTKe OOpazoBanucb ABOMHAaA MeTIA BO BCIO AWIMHY 
KJI€ETKH MW MOTHAA JIMHHAA HHTb BO BTOpol KeTKe. Kpome Toro, NosABUaCcb 
TOHKaA HUTb B TpeTbeH KeTKe. 9 XII uerBeptraa KeTKa BONOCKAa BCe ellie He 
coflep2KaJla BKJIIOUeHHH. 

CrefoBaTebHO, MATH WHel B aHHOM Cyyae OKa3asl0Cb HeJOCTaTOUHO, 4TO- 

Obl B STY KETKY MPOHUKIM UM PeNpOAyUMpOBaHCh B COOTBETCTBYIONLEM KOJIH- 
yecTBe BHPyCHble YaCTHIbI KasaxcKoro Bupyca. Mp HeoqHOKpaTHO HaOwOJanu 
oOpasoBaHne BKJIOYCHHH TOKO B JIBYX MepBbIX KJleTKaX Y OCHOBaHHA BOslOcKa, 
Ha NpOTAKeHHN 25—30-HeEBHIX HaOIOJeCHHH OHH He BO3HHKAJIM B OCTAJIbHbIX 
KJI€TKaX STOFO BOJIOCKa, XOTA BCe KJIETKH ero ObIIM XKHBbI HM MEK Ay HUM, O4e- 
BHHO, Iponcxodu OOMeH BelllecTB. Takoe HepaBHoMepHoe pacnpesemenne axe 
B pefeax OMHOPOAHOM TKaHM KaK B MpOCTpaHCcTBe, TAK HM BO BPCMeCHH BKJIIOUE- 
HUM, a CJIeQOBaTeIbHO HM BHPYCHBIX YAaCTHI, MbI MOPIM HaOMOLaTb HE TOJIbKO B 
BOJIOCKaX, HO H B KwleTKax SNMAepMuca. 

BosHuKaeT BOMpOC, MPOMCXOAUT JIM pempolkykuuaA Ka3axcKOTO Bupyca 3a 
(CueT BeleCTB Apa, WIM Ke APO ABJIAETCA TOJbKO OHM H3 WeHTpOB (popMu- 
| poBaHua BKOUeHHA. Hamu ycTaHOBJIeHO, YTO HUTb, KOTOPad ABIAeTCH Mpo- 
| JOJMKEHHEM BHYTPUAepHOrO BKJIIOUCHHA, MMCET PE3KO BbIPaKEHHBIe TYMbIe KOH- 

bl, A HATH, BOSHHKAalolllve WeJIMKOM B NpPOTOMMa3sMe, BCera 3aKAHYMBAIOTCA 3a- 
OCTPeCHHBIMH TOHKHMM KOHIWaMH. CyleqOBaTeIbHO,’ XOTA 3TH OKOHYAHUA OOPa3y- 
}OTCA OJHOBPeMECHHO H B OMHOH cpese, CTpykKTypa ux pa3suuHa. Ilo-BuauMomy, B 
—cocTaB HUTH, MCxofallel us Apa, BXOAAT Kakue-To BelllecTBa Anpa. Kak noKa- 
| 3aJIM Halll MCCeJOBaHHA, BUPyCHbIe HTH, HaxOJAlMeca B Ape, ucxolaAuHe 
43 Aflpa u OOpamMssAtouluve ef, TatoT OTPULAaTeIbHYy!O peakIHIO C PpeaKTHBOM WMesb- 
| TeHa, Kak HM HUTH, OOPas0BaHHble B MpOTOMa3Me. 


WuctutyT MukpoOuonornn Tlocrynuso 
Akayemuu Hayk CCCP 5.V) 1959 
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Jloxaagn AkayemMun nayx CCCP | 
1959. Tom 128, Ni 1 


BHO®H3HKA 


JI. JI. PASYMOBA, B. K. JIEMA)KMXHH, JI. A. JIEBEJEB u B. C. MEHBKHHA 


O PA3SJIAUHAX, HABJIFOMAEMbBIX TIPH PEHTTEHOrFPA®HYUECKOM 
U3SY4EHHN KEPATHHA, BXOASAWIETO B COCTAB TIEPbEB IITHIL 


(IT pedcmaeaexo axademuxom B. H. Kondpamoesoim 23 IV 1959) 


Hexkotopbie rpynnbl WepbeB NTH (MaXOBble NepbA KPblla, PysleBble NepbsA 
XBOCTa) BBbINOJIHAIOT, MOMHMO NOKPOBHOH, ONOpHy!0 (PyHKWHIO npH novere. B 
CBA3H C 3THM pa3IMYaeTCH MAKPOCTPYKTypa MepbeB, HECYWIMX TOJIbKO MOKPOB- 
Hble (PYHKUMH, HW WepbeB, BHINOJIHAIOULMX TakKxKe HW ONOPHbIe PyHKuNH. He BnomHe 
OJMHaKOBO TakiKe CTPOCHHE ONOPHBIX MePbeB NTH, PasIM4aIOWMXCA THNOM M0- 
meta. MuTepecHo BbISCHUTb, MPOCTHPalOTCA JIM 9TH Pa3sH4MA UH JO MOJeKYyJAp- 
HbIX Pa3MEPOB, CKa3bIBaIOTCA JIM B 9TOM CJIy4ae Ha MOJIEKYJAPHOH CTpyKType 
mepa ero paOouve dyHKuuH. 

CpaBHeHne ocoOeHHOCTeH MOJIeKYJAPHOTO CTPOCHHA MOXeT ObiTb MpoBeeHo 
PeHTTeHOBCKUM udppaKUHOHHbIM MeTOOM. PeHTreHorpaMMbl KepaTuHa mepa, 
MOJLYYeHHbIe MPH FOCTaTOUHOM Ppa3spelleHuH (cM. puc. 1), OTMMYAIOTCA VWCKJIIO- 
YATeIbHOH Ja PUOPHIVIAPHbIX OeIKOB YeETKOCTHIO HM OOMNIHEM PedJIeEKCOB H MO- 
ryT aTb Oobiylo, YeM JIA Apyrux duOpuaApHErx OemkKoB, HHCPOpMalluIO O 
MOJIEKYJIAPHOH CTPyKType BelllecTBa, BXOJAllero B COCTaB mepa. 

B pesyuibTare cucTeMaTHyeckoro peHTreHorpaduyeckoro oOcmeqOBaHuA SNH- 
JlepMaJIbHBIX TKaHeH 2KMBOTHBIX Pyfana (*) ycTaHoBu, YTO OeOK NTHYMH Ke- 
paTHH, OOHapyxKeHHBIM NepBOHavaIbHO B HepbaAX Tu (*), BXOJUT B COCTaB 
MepbeB, KJIOBOB, KOrTeH MTHIL M YelyH, KOrTeH HW MaHWHpsA] MpecMbIKalowluxcaA. 
MouekysapHad CTpykTypa oOpa3oB oTMMYaeTCA Mpexke Bcero OpHeHTalluert 
COCTABJIAIONNX MOJIMMeENTHAHIX ene: Tak, B CTep2XKHe Mepa NTHIL HaMpaBseHue 
MOJIMM€NTHAHEIX WeneH MpakTHyeckH CoBMadeT C HaMpaBJIeHHeM OCH Mepa, a B 
yellye 3MeH, HampuMep, WenuH Je@KAaT B MIOCKOCTH YelIyHku, HO yxe 6e3 npe- 
HMYLU{eCTBCHHOH OpHeHTallun B ApyromM HanpaBaeHuu. Mm oTMeyeHbI TakxKe pas- 
JIMYHA B BeIMYMHeE OCeBOrO MaKpOMepHofla, B HaJIHYHH HW HHTCHCHBHOCTH HeKO- 
TOPbIX PpedleKCOB PeHTreHOrpaMM TH u pentumui. Iipu cpaBHenuu peHTre- 
HOrpaMM Pa3HbIX yYacTKOB Hepa Pyfanm oTmMeyaer ux cxofcTBo. AcT6epu u 
Bes (*) 3ameTHiu pa3sHully B peHTTeHOrpaMMax OOpaslloB Cc pasHbIX yYaCTKOB 
mepa, OMHAKO PeHTreHOrpaMMbI HMM He Obi HH ONMCaHbI, HA OMyONMKOBAHHI. 
IIpwuuHbl pasimunli B peHTTeHOrpaMMaX MTMUbero KepaTHHa U3 PasHBIXx 
MCTOUHHKOB He OOcyKlaHcb C TOUKH 3PpeHHA oOCcOOeHHOCTeH MONeKYIAPHOM 
CTpykKTypbl 9TOorO Oenka. 

MounekyapHad CTpyKTypa MTH4YberO KepaTHHa He BMOUHeE BbIACHeHA. 
Kpumm u Ilop (*) npegcrapaioT Koncdurypaluio ero Wenel B BUe BbITAHYTHIX 
cnupasieH uametpom 8 A, c mwarom BuTka 190 A.B pentrenorpaduyeckux pa- 
Oorax Kpumma u Lopa (*) u Bupa (°) o6cyxyaerca reomerpua TpexmepHow 
CTPYKTYpbI BellleCTBa MTHUberO KepaTHHa, MPH4eM CyIlecTBeHHOe BHHMaHHe 
yHeeHO POJIM MAKPOMOJICKYJIAPHBIX CAHHHU, TaK HasbiIBaeMbIx cyObeqMHUIL 
CTPYKTYPbI, HasIM4He KOTOPBIX B IITHUbEM KepaTuHe OblIo MOKasaHO paHee Apy- 
THMH (PU3HKO-XHMHYeCKHMH MeTOJamu (°,*). 

Hamu Opin novly4YeHbI HEKOTOPbIe CBECHUA O 34BHCHMOCTH CTPOeHHA NTHUbE- 
rO KepaTHHa OT AMHHOKUCJOTHOTO CocTaBa, O pou S—S- u BOAOPOAHEIX CBAseH 
B ylaKOBKe CTPyKTyp. Orn cBeeHHA TakxKe OyyT y4TeHb! MpH cpaBHeHUH O6- 
paslloB NepbeB, AJIA KOTOPbIX MOXKHO ObiWIO ORULATh PasMIMH B MOeKYyAPHON 
cTpykType. Hamu Obio npoBekeHo peuTreHorpaduyeckoe usyyenne 3 cepuit 
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OpaslloB *: pasMHYHbIX yYaCTKOB MepBocTeneHHOrO MaxXoBOro mepa (Au1HHOM 
Kono 28 mM) cepeOpucrou ualiku M MaxoBoro nepa uHMIOMIKH; cpeqHuXx yuacT- 
<OB CTEP2KHA PaSHbIX MepbeB YalKU; CPeAHAX YUACTKOB CTep2%KHA MAXOBbIX Mepb- 
B PasHbIX NTHIL. 

PeHTreHOrpaMMbl MOJIYYeHbI B PeCHTTCHOBCKAX KaMepax C KOJWIMMaTOpoM 
vamerpom 0,1 mm (Tako KOMMMATOP NOSBONAeT BEIABJIATh TOHKHe JleramH 
upakUHOHHOH KapTHHbI), C HCMOMb3OBaHHeM PeHTTeHOBCKO mMuKpotoKyc- 
of TpyOKu VMucrutyra Ouodusuku AH CCCP, npu nazexuu Pe HTTeHOBCKOrO 
1yua MepMeHAHKYyJIAPHO MOBepXHOCcTH nNepa. 

Hausyuume, HanOoee uerKue uw OoraTbIe pediekcamu penTreHorpaMMbl, 
OOTBETCTBYIOWIMe HanOoslee ynopsAJOYeHHOM CTpyKType, MOXKHO NOMYYMTS OT 
OpaslloB cpeyHero yNacTKa CTep2KHA MAXOBOrO Mepa HEKOTOPHIX NTH (HanpH- 
ep, cepeOpucToli Yaliku); Ip 9tTom, OOpaG6orKa mepa OeH30vI0M B TeueHHe 4 4ac. 
pu 50° C ee noppilliaer YeTKOCTh peHTreHorpammpl (cp. puc. | u puc. 2 2). Oc- 
OBHbIC MEPHAMOHAJIbHbIe PedeKCbl PeHTTeHOrpaMMBI, OTParkKalouluMe nepHoyuy- 
OCTb CTPYKTYPbI B HalipaBJeHHu OCH Nepa (T. e. B HampaBseHuu OeNKOBBIX Ile- 
ei), TakoBbt: 23,5; 12; 10,5; 9,3; 6,2; 5,5; 4,9; 4,4; 3,1 A; ocHoBHEIe aKBaTopu- 
JIbHbIC PeJIEKCI, CBASAHHBIe C NePpHOAMYHOCTbIO B OOKOBOM ynaKoBKe — 34; 
7; 11; 8,7; 4,7 A. Ilone pedaexcosp fuaroHambubrx — pedseKcoB, HaHGosee 
1YBCTBUTeJIbHBIX K BO3e€HCTBHAM, — CBASBIBAIOT C yIaKOBKOH cyObeqMHuL 
‘TpyKTyper (°). 

_ PentresorpaMMbl Ppa3HBIX y4aCTKOB Hepa B pa3sMMUHOH cTemeHu OTMMUAaIOTCA 
‘T peHTreHOrpaMMb! OOpasila C HaWyUlleli cTpyKTypou (puc. 2). 

Ha pentTrenorpamMe OCHOBaHHA Tlepa Yaliku (puc. 2a) 3Ha4dNTebHO Pa3MbBI- 
‘bl 10 OKPY2XHOCTH MEPHAMOHAJIbUbIE Pe*sieKCbI, YTO YKa3bIBaeT Ha OTKOHeEHHE 
IOJIMMCNTHAHBIX WeneH OT HalpaBJIeCHHA BJOJb OCH Nepa. SamMeTHy!0 HHTCHCHB- 
10CTb HMeIOT Luddpysuple Kouba 4,6 u 9,8 A, cooTBercTBylolHe MoeKyAPHON 
/MAKOBKe OTJ€JIbHbIX NOJIMMENTHAHbIX Wee, He MMeIOWMX MpeHMylilecTBeHHOL 
pueHTallMH. XapakTepHbIM SKBATOPHaJIbHbIM pedieKc MTMUberO kKepaTHHa 
4 A, UWHTCHCHBHOCTb KOTOPOrO Ha peHTreHorpaMMax OOpasiloB c HaMJyueli 
‘TPyKTypoH COM3MepHMa C HHTCHCHBHOCTbIO MepHAMOHabHOrO pedexca 24 A, 
TeytcTByeT. Pedmexc 34 A MmoxHO ConocTaBUTb TonepeyHuKy cyObeqHHULL 
THUbeErO KePaTHHA, HM OTCYTCTBHe ero Ha PeHTTeHOrPpaMMaX CBHeTeEIbCTBYET O 
apylleHHH yMakOBKH CyObeAMHHI, B HalpaBJIeHHu, MePNeHAUKYAPHOM OCH 
TpyKTypbl. O HapyllieHHH yMaKOBKH CTPYKTYPHBIX eCHHHI CBHAeCTeIbCTBYeT 
aKKe OTCYTCTBHE YCTKHX AHAOHAJIbHbIX PetIeKCOB PeCHTTeHOrpaMMHI. 
PenTreHorpaMMa OCHOBaHHA Mepa HU YYaCTKOB, HEMOCPeACTBEHHO MPHMbIKalo- 
MX K OCHOBaHHI0, COJepXKUT Tak%Ke HECKOJIbKO Y3KUX KOE, He MpMHadviexka- 
MX CTPyKType nTuubero Kepatuna. Ilocae o6paGorKu oOpasiloB OeHs0sI0M (Kak 
Ka3aHO BbIlle) STH KOJIbIla Ha PeHTTeHOrpamMMax He HaOOMalorcs. 

Ha peutrenorpammax yuacTKa cTep2kHa repa B 5 MM OT OCHOBaHHA (puc. 20) 
edsexcnt 9,8 u 4,6 A umeroT yHJIOTHCHHA Ha 9KBATOPe, YTO YKa3bIBaeT Ha NOAB- 
eHHe MPeHMYILeCTBEHHOH OPHeHTAMMH MOJIMMeNTHAHBIX Lene B HalpaBseHHu 
cH nepa; Buen pecbiekc 34 A, MeHee HHTeHCHBHBIM, YeM B OOPasilax c ynops- 
oueHHOn crpyKTypoH. Pedpmexc 9,8 A pasyzBoncCaA B 9KBATOPHaJIbHOM Ha- 
PaBJIeHHH, YTO TaKXKe COOTBETCTBYET YIYUMWeHHIO OOKOBOH YMaKOBKH B CTPyK- 
ype. Hameuaiorca HeKOTOpHIe AHaroHaIbHble pedbleKCbl, OUeHb caOble MU pas- 
{bITHIC. 

Yuacrok crep2kHa nepas 5 cM OT OCHOBaHUA (Puc. 26) XapakTepH3yeTca Nadb- 
eHI0MM yJIyYIeHHeM yiaKOBKH CTPpyKTypPbl — Ha PeHTTeHOrpaMMe MOABMAIOT- 
A [MarOHaJIbHble pe*IeKCbI, COOTBETCTBYIONMe B3AMMHOK yilaKOBKe cyObenu- 
mi. Pedexcni 4,6 u 9,8 A yxKe He MMEIOT BULA, XAPAKTePHOFO AA MOEK yJAD- 


* Tlomp3yemca cyuaeM moOnarolapuTh 3a MOMOLb B Mog_Gope cOpasloB COTPyAHMKOB 
3oonoruueckoro mMy3ea MocKosckoro rocyyapcTBeHHOrO yHuBepcuTeta npod. H. A. I WaNKoBa, 
\. M. Cygumoscxyo, M. B. Bacumpesy; coTpyquukos Mucrutyta MOp@OMOrHH — XKMBOTHEIX 
ipo. I. C. Ilectaxopy, T. JI Bopoxyauuy; coTpyAHukoB Mocxoscexoro 300mapKa P. MW. Adou- 
Kyo, M. II. Karaesy. 
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HOM yNaKOBKU OTJEMbHBIX MOJMMeCNTHAMDIX Were, Ha NATHE 9,8 A nNoABIAeTC 
Aucdepenimalua WM B BepTHKabHOM HanpaBnenuu. HaOsmtoqaemoe asuMy 
TaJIbHOe PA3MBITHE MEPHAMOHAIbHBIX H AMarOHabHbIX PedIeKCOB CBASAHO 
HenouHOH OpveHTalluel B CTpyKType B HalpaBJIeHHU OCH. 

[IpumepHo Ha cepequHe cTepxKHA Nepa COBEPIeHCTBO CTPyKTYPbI Aocrurae 
HaOm0aeMoro B IpHpoAHEIX OOpasiax mpesesna. PentrenorpaMMbl MOKa3bIBalo 
HavOOJIbUIyIO YeTKOCTh HW MHOrooOpa3sHe pediekcos (Duc. 22), YuacTKM CTep2KH 
nepa, PacnOOXKeHHbIe BbIMe Cepe(MHEI, AHAOTHYHbI MO penTrenorpaduyecko 
XapakTepucTuke cpeflHeH YacTH CTepKHA. 

Ha peutrenorpammax MeflysuibI (puc. 20) uMeloTcs H30TPOMHbIe HHTCHCHBHB! 
KOJIbILa C nepHofamu 4,6 u 9,8 A, yKaspIBalollMe Ha NPHCyTCTBHe NOMNeNnTH) 
HBIX ene, H€ HMEIOMUX MpeHMyLeCTBeEHHOM OPpHeHTallMu; KpoMe TOrO, BUH 
OUeCHb CaOble KOIbIla c nepHonamu 24 u 17 A, ux npHcyTcTBHe yKa3bIBaeT H 
HaMuHve B OOpasile HeEOO/IbUIMX KONHYCCTB MaJIO YNOPAROYeHHOK Casbl NTHUb¢ 
ro KepaTHHa. 

PentreHorpamma Oopo,Ku mepa cxof\Ha C peHTreHOrpaMMOH y4acTKa cTepH 
Ha Tepa B 5 MM oT ocHOBaHHA. HepeyKo Ha pentreHorpamMMax OopodKu mepa of 
Hapy2KMBaloTCcA JIBe OCH TEKCTYPbI, yFOJI MexKly OCAMH — HECKOJIbKO rpajlycok 
Dro CBA3aHO C MAKPOCKOMMYeCKHM CTpoeHHeM OoposKH nepa. Pa3MunA MOvIeKy 
JIAPHOM CTPYKTYPbl, AHAJIOPMYHbIC OMHCAHHLIM AIA mepa 4walku, 3aMeUeHDbI 
WIA pa3HbIX y4aCTKOB MaXOBOrO Tepa HHAIOUIKH; OAHAKO HaHy4Wlad CTPyKT} 
pa mepa HHAIOWIKH HECKOJIbKO MeHee COBeplleHHa, 4YeM B Mepe YaHKH,— BO BCS 
KOM CJly¥ae, YYTb M€HbIUe OPHEHTAWMA CTPYKTYPbI B MPOAOJIbHOM HallpaBJIeHH 
(Goubule a3HMyTaJIbHOe Pa3MbITHE MePHAMOHAIbHbIX pedsiekcoB). IIpoBeqeHHC 
CONOCTAaBJIEHHE CTPyKTYPbI Pa3HbIX yYaCTKOB Mepa MOKAa3bIBaeT MYyTb, MO KC 
TOPOMY MPOHCXOAMT yJIy4leHHe CTPyKTYPbI KepaTuHa Mepa, BKMOUAIOWINH O71 
HOCHTeJIbHOe YBeJIMYeHHeE yYNOpAOYeHHOH Cha3bl NTHUbETO KepaTHHa, COBEePLet 
CTBOBaHHe yiaKOBKH. 

Cpequue y4acTKH CTepxKHA MOKPOBHBIX NepbeB YaHKM OOHAPy2KHJIH MeHE 
COBEPWeHHYIO CTPyKTypy, 4eM cpeHHe yuaCcTKH CTepxKHA MAXOBBIX Mepbek 
PeHTreHorpaMMbIl llyXa H MeJIKHX MNOKPOBHbIX NePpbeB COOTBETCTBYIOT PeHTFeHe 
rpaMme cTepKHA MaxOBOro Tepa y CaMOoro OCHOBaHHA; PCHTTeHOrpaMMHBl Soule 
KPYNHbIX HaNOMHHaIOT peHTreHorpaMMy y4acTKa cTep2xKHA MaxOBOrO Mepa 
5 MM OT OCHOBaHHA (puc. 3 2). Hu WA OAHOTO H3 NOKPOBHBIX NepbeB He 3aMeyE 
HO Ooslee COBepWeHHOM OPpraHHsallMH CTPyKTypbl. 

IIpu cpaBHeHHH MAXOBbIX NepbeB PasHbIX NTH Oblwid OOHAPy2KeHbI MEHbILIL 
OTKJIOHCHKA OT NPpaBHJIbHOH CTPyKTYyPbI, YEM MPH PacCMOTPeHHU CTPyKTYPHBI 
XaPaKTePHCTHK OOPa3llOB, B3ATHIX C Pa3HEIX YYACTKOB Mepa U OT PasSHbiX MepbeE 
OMHOH uM TOM x%Ke NTH. Baw nonyyexbl peHTreHorpaMMbl CpeMHUX y4acTKC 
CTep%KHA MAXOBbIX NepbeB cepeOpucToH yaliku, AMKOrO Lryca, KYPHIlbI, cepo 
WanJiM, MepeneiKku, PMIHHAa, KOHJOpa, HHMOWKU, Ceol KypomaTKU, cTpayc 
appukaHckoro, HaHAy, 9My. HanOonee copepwienHaa crpykTypa oTmeyeHa JW 
MaXOBbIX IlepbeB CepeOpucToH ywaliku, AHKOrO ryca, KyPHIbl, HaMMeHee CoBet 
WeHHad — Jia mepbes crpaycos. Ilepba c KpbibeB cTpaycos (adpuKaHcKors 
Hany, 9My), OTMYAIOWUHeCA H M0 pa3sMepy, H NO Pope, ator npakTHYeCKH OL! 
HaKOBy!O PeHTTeHOrpaMMy, TakylO Ke, KaK JIA KPYMHbIX NMOKPOBHBIX mepbe 
jeTaiolux mTHu. Ha puc. 3 abr pexTreHorpaMMpl cpeHUX Y4aCTKOB CTepXKE 
MAXOBBIX MlepbeB WalIH, COPOKH, HaHAy, pacnomox*KeHHble MO CTeMeHH yxy; 
IeHHA TpexMepHOrO NopsKa B cTpyKType. M3menenua cBOAATCA K PasMBITH 
AMarOHaJIbHBIX PetbleKcoB Hu pedbieKcoB Ha Ayre 9,8 A u K a3HMyTaIbHOH Je: 
OpHeHTallHu pedeKCOB MePHAMOHAIbHBIX, T. €. K HEKOTOPBIM HaPylIeCHHSM TO! 
HOCTH OPHeHTalMH MW yNaKOBKH CTPyKTYPbI, B Pa3sMUHOM cTeneHH JIA Mepbe 
pasHBIx NTH. Tor @akT, 4YTO CTpyKTypa «MaXOBbIX» NepbeB (MepbeB C KPbIWi 
HeueTaIOulHX MTHIL (CTpaycoB) Takas %Ke, KaK y MOKPOBHEIX Mepbes, vu mpeycral 
AAeT COOOH MeHee ynopsOYeHHYy!O CTpyKTYpPy, YeM JWI MAXOBBIX MepbeB, np 
TepneBalollAx Coble Harpy3KH Mp NomeTe, yKa3biBaeT Ha CBA3b MOMIEKYJIAI 
HOW CTPYKTYPbI nepa c ero PyHKUMAMH. SaBHuCHMOCTH MOMeKYAPHO CTpyKT? 
PbI MAXOBbIX NepbeB OT TUNA NOeTa NTHIL HAMM He 3aMeueHO. . 
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Puce. 1. PentrenorpamMa cpejHero yuacTKa 
cTep2KHA MaXoOBoro Mepa cepeOpucToH uahKu, 
o6pa6oTanHoro 4 yaca mpu 50° CB Gex30ne, Ocb 
Tlepa copmaglaeT C BEPTHKaIbHOM JIMHHeli peHT- 
| reHOrpaMMbl. CTpeiKaMM OTMe¥eHbI XapakTep- 
| HbIe petbeKcbl KepaTHHa epa 


Puc. 2. PentrenorpaMMbl pa3IH¥HbIX yYaCTKOB MaXOBOro Nepa CepeOpHcToH yaliKH: @ — OCHO- 
BaHHdA Tepa, 6 — yuacTKa CTepsKHA Mepa B 5 MM OT OCHOBaHHA, 6 — yuacTKa CTep%KHA Tepa 
B 5 CM OT OCHOBaHHA, @ — yuacTKa CTepo%KHA Mepa Ha CepeHHe ero AIMHbI, O — MeAYJIbI 


Puc. 3. PenrresorpaMMbI cpeqHHX y4aCTKOB CTep?KHA MAaXOBbIX TlepbeB: A — 
Wann, 6 — copoKu, @— cTpayca HaHy H e@— cepesHHbI cTepxKHA KpyMHOrO 
MOKPOBHOFO Hepa cepeOpucToli yaliku 


JAH, rv. 128, Ne 1, Pasymosa, JlemaxKuxun, Jle6enes u Ilenpkuna 


sf = 


uy 


We 


OTKJIOHCHHA OT HaWJIyUIWeH BO3MOXKHON CTPyKTypbI B TOM 2%e CTeMeHH, KO- 
opan HaOlOfalach [IA HEKOTOPHIX NOKPOBHBIX HepbeB u JIA MepbeB crpay- 
OB, ObluiH OOHaAPy2KeHbI HAMM id OOpadoTaHHOrO GeH30JIOM OOpasila cpesHero 
yacTKa CTepxKHA MaXOBOTO Mepa cepeOpucToH yaliku mocse JelicTBuA Ha Hero 
0% pacrBopom WucTenHa mpu 50° B TeyeHne 3 Hel, BEIMBITOrO HM BBICYINeHHOrO. 
ia OOpasiia, OOpaSoTaHHOrO WMCTeHHOM, HCKaxKeHHA NOABAIOTCA, OUeBHAHO, 
pesybTaTe mpHcoeqHHeHHA WHcTeHHa NO MecTy pasppiBa S — S-cBa3eli, mpu- 
O/AIero K Pa3BH2KeHHIO COOTBETCTBYIOWIMX YUaCTKOB Were. B nepbax cTpay- 
OB M B NOKPOBHBIX NepbAX JIeTAIOULMX MTHIL Pas{BHxKeHHe CTPYKTYPHbIX eH- 
Wil BOSMOXKHO KaK H3-3a MPHCYTCTBHA OCTATOUHBIX KOJIMYeECTB HeperyJAPHOU 
eKOBOH (baset, TaK H W3-3a HENOCTATOUHOTO CBASHIBAHMA COCeAHUX NOWMMeN- 
ITHAHBIX WeneH S — S- -CBA35IMH. 


VWUuctutyt Baenonenecren “pusuxu ‘Mocrymuao 
Axkajlemuu nwayk CCCP 22 IV 1959 


UMTHPOBAHHAA JIMTEPATYPA 


See. Ae dall, Biochim. et biophys. Acta, 1, 549 (1947), *T. C Marwick, 
mw ext, Sci,, 3; 51 (1931). SSWrche Ars buimys O Belly Labme Biol 7a .o0N (L939): 
S. Krimm, Rey Salinogr ed. Chen) Phiyseg 24 99228 (1956).0 a eek S) Bretaury sid aeette 
pemAtin. N.Y. Acad. Sci., 53,.027,.((1951). & Will. .Woam d, LL. Mo Hiic bobs Paveaend= 
reen, J. Polim. Res., 1, 22 (1946). 7 A.M. Woodin, Nature, 173, 823 (1954). 
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Tloxzann Akagemuu nayk CCCP 
1959. Tom 128, Ne 1 


BHO@®H3HK:z 


JI. C. WHAPATIKWH 


BOCCTAHOBJIEHHE JIY4UEBbIX NOBPEXKAEHHM XPOMOCOM 
NPM PASJIAWHbDIX XHMMYECKHX BO3KEMCTBUAX 


(IT pedcmaeaeno akademuxom H. H. Il maavzaysenom 18 V 1959) 


B npeapiqyuiux pa6orax Hamu, copmecTHo c H. B. JlyuHukom, Ono noKa 
3aHO, UTO 3HAaUHTebHaA OIA NMe€PBUMYHBIX JIYYEBLIX NOBPexXJeCHHH XPOMOCco! 
ropoxa mpeycTaBisaer coOoM OOpaTHMble H3MeHEHUA, CIOCOOHBI€ K CIOHTAHHOM 
BOCCTAHOBJICHHIO HU K peasusalluu B pa3ssiompt (1,”). Tam Ke Oblwlo yCTaHOBJeHO 
uTO IMCTeMH, IPHMeCHeHHBIM nocse OO YYeHHA CYXHX CEMAH, YCKOPAeT mporec 
BpoccTaHoBeHHA. [IpocmoTp jIuTepaTypbl NMOKa3bIBaeT, UTO OOPATMMOCTb IMTOO 
TeHeTHYCCKUX JIYYeBLIX NOpaxeHHH — ABMeHHe LWMPOKO pacmpocTpaneHnHoe 
Muorue aBTopbl Noulyuaiu CXOAHbIe HaHHble, OMHAKO UX Pe3yJIbTATLI MOP 
OObACHATBCA WH HHAaYe, B CBA3H C MeTOAM4YeCKOM HeOAHOSHAUHOCTbIO OMBITOR 
YnomMsHeM, TO YMeHbIWeHHe UNCa MyTallHH CO BPC€Me€HEM THMMYHO He TOJIbK 
Jia TopoXa HU Apyrux BbIcuMxX pacTeHuk (3,4), HO TakxKe IA MUKpPOopranus 
mos (5,6) u %XHBOTHBIX (7°) HM XapakTepHO JIA TaKUX Pa3HOOOPasHBIX TeHeTY 
yeCKUX H3MeHeHHH, KaK JOMMHAHTHBIe eTamu (7), TpancoKalluu (8), perec 
CMBHbIe sleTaH (°) H BuyuMbIe MyTalHu (2°), NPOABIAACh B ONbITAX C Pa3HbIM 
BuaMu ustyyeHu (11). Oro oOcToATebCTBO JemaeT U3yYeHHe acdekta Bo¢ 
CTAHOBIeHHA OCOOeHHO HHTepecHbIM. HaOsmtojaempili acpdeKT MOKHO OObACHUT 
TeM, UTO NMOTECHIMAIbHbIC NOBPeXTeCHHA COCTOAT BO BPeCMC€HHOM MOaBuJeHH 
KaTaJIMTHYeCKOH AKTHBHOCTH JHCKPeTHBIX YUaCTKOB XPOMOCOMBI, a peawH3é 
IMA HX B Pa3sJIOMbI MpoucXOAUT BO BPeMA ayTOpenpodyKUMH XpomMocoM, 3 
HeECKOJIbKO ¥acOB JO Havaya BUAMMOrTO MuTO3a (}?). 

Hactoslee COOOMLeHHEe NOCBALMLEHO BbIACHeEHHIO BOMPOCa, HACKOJbKO CHelt 
(PHUHLIM ABIACTCA BJIMAHHE WHCTeHHa Ha CKOPOCTb BOCCTaHOBJeHUA. Pesyut 
TaTbl aHaJIH3a MOJYYeHHbIX JaHHbIX aloT Tak»%ke HeKOTOPy!o uHdopMally 
O MeXaHH3Me H3y4aemoro 9adpexta. ; 

OnpiTbI NocTaBJleHbl Ha ropoxe. Cyxne cemeHa oOmyyanH RosoH 15000 
y-nyuei Co®. Uepes aBa-ueTbipe WHA CemMeHa 3aMauMBaJIM B TeyeHHe 4 - 
6uac. B 0,01 M pacrBopax pa3HbIx BelllecTB, a 3aTem emme 18—20 uac. B Bo 
KoHTpOb HaMauHBaIM B Bofe Bce 24 yaca. Ja cpaBHMMOCTH ONBITOB Jpy 
Cc ApyroM B KaxKJOM M3 HHX B OJHOM H3 BapHaHTOB MCMbITHIBaJICA WUCTeHI 
MOApoOHO u3y4eHHDI panbme. Konynku kopHeli d@uKcupoBatu mo Kapny 
yepes 25, 34 u 40 uac. mocne KOHIa HaMaUMBaHHA, MU Ha alleTOJaKMOMHb 
mpemapaTax onpeeAaNH MHTOTHYeCKYIO AKTHBHOCTb MH MpOWeHT HeHOpMas 
HbIX aHada3. CemeHa HaMaYHBAaJIN WM MpOpallMBasM B TeMHOTe pH TemmepaT 
pe 24-+1°. 

Beero Obiim NOcTaBseHbI Be cepuu ombiToB. B I cepuu, Hapady c wucre 
HOM, OblIH HCCTeNOBaHbI APyYrue AMHHOKUCJIOTHI CXOMHOTO CTPOeHuA: WucTu 
aJlaHHH MW cepnH; Bo II cepuu ObliM B3ATHI Oomee pasHOOOpa3sHble BellecTB 
IMCTeHH, XJIOPUCTHIM HaTPHH, STHJIOBLIM CNMPT M YKCYCHOKUCJbIM HaTpH 
Kak BuyHO u3 TaOn. 1, B KOTOPOH NpHBeAeHbI B CHKATO sopMe pesysbTat 
oOeHX Tpyil ONbITOB, HH OHO H3 MPHMCHEHHBIX BelleCTB He OKAa3aJIO CYIL 
CTBeCHHOrO BJIHAHHA Ha MUTOTHYECKYIO AKTHBHOCTb M BCe 6e€3 HCKJIIOUCHI 
BeULeCTBa P€aJIbHO CHH3HIH MPOWeHT KJETOK C XPOMOCOMHBIMH adeppalluam 
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Ta6auna 1 


Bausanwe HeKOTOpHX BeleCTB Ha MHTOTHYeCKy!O aKTHBHOCTh H NIpOWeCHT HEHOPMAJIbHBIX 
adanas B pasHble cpoxu @uKcaunn 


Onpeyenenue muToTuyeckoit 


OnpefeeHue HEHOPMaJIbHbIX 


Bpema aKTHBHOCTH anagas 
Cpeya yaa dukcayun, 
uac. mocae o6ulee OEilioe 
HaMauuBaHHA Aone aween Bees npouent Bae u3 HUX mpoueHT 
. X- ; i HeHOp- HeHOpM. 
SEE ah at cA ye em ge vanaie MaJIbHEIX anahas 
Onuthy I cepuu 
Boga 25 - 4000 399 10,0+0,46 200 447 73,5+3,05 
34 4900 429 10,7+0,49 200 422 61 ,0+3,30 
40 4000 440 10.2+0,48 200 107 53,0+3,53 
Uucteun 25 2000 265 13,3+0,75 100 36 36,0+4,39 
34 2000 270 13,5+0,76 400 25 25,0+4,30 
40 2000 224 11,2+0,71 100 24 24,0+4,27 
Llucruy 25 2000 254 12,6+0,75 100 4h 44,0+4,97 
34 2000 193 9,7+0,66 100 28 28,044,49 
40 2000 222 11,1+0,70 100 13 13,0+38,36 
Ananun 25 2000 195 9,8+0,67 400 27 27,0+4,37 
34 2000 223 11,2+0,71 100 37 37,0+4,83 
40 2000 249 12,5+0,74 100 26 26,0+4,38 
CepuH 25 2000 304 15,4+0,80 100 40 40,0+4,80 
3h 2000 236 11,8+0,72 100 42 12,043,25 
40 2000 247 12,38+0,47 100 22 22,0+4,14 
Onutu lI cepuu 
Boga 2) 4000 394 9,8+0,47 200 470 85,0+2,53 
34 4000 367 9,2+0,46 200 154 75,5+3,02 
40 4000 305 7,640, 42 200 434 67,0+3,32 
Lucreuu 25 3000 367 12,2+0,60 150 72 48,0+4,07 
34 3000 338 11,3+0,58 150 63 42,0+0,03 
40 3000 314 40,4+0,56 150 47 34,443.80 
Xsopucrpiit 25 3000 306 10,2+0,55 150 52 34,7+3,88 
HaTpHi 34 2000 230 11,5+0,72 100 28 28,0+4,49 
40 2000 215 10,3+0,68 100 18 18,0+3, 84 
OTHJIOBHI 25 4000 118 11,8+1,02 50 28 56,0+7, 04 
cnuptT 34 2000 250 12,5+0,74 100 34 34,0+4,36 
40 2000 245 10,5+0,47 100 18 18,0+3,84 
YKcycHo- 25 2000 232 11,6+0,72 100 25 25 ,0+3,33 
KMCJIBIA 34 2000 195 9,8+0,67 100 29 29,0+4,54 
HaTpul 40 2000 224 11,2+0,71 400 23 23 ,0+4,21 


Warton 2 


Bausnue HeEKOTOPbIX BeleCTB Ha Pa3Hble THIIbI HeHOPMaJIb HOCTeH MHUTO38a 


Uncano HeHop- 


Qucao KeTOK 


(2) 
Sah) manna” | dncnoneron | cdparmene | clmene | | ater 
Cpena ana Ss se aHagas TaMu 
o= 3 
HaMauMBaHHd | o = s 
00 00 
ass a6c. % aoc. % aoc. % Bcero rate Bcero ea 
Orne 
OnpuTtTHIcepuyn 
Bona 600 376 | 62,7+1,99 163 21,2 3805 50,9 278 56,4 720 | 120,0 
Uucrenu 300 85 | 28,38+2,70 38 NOt 67 22,3 58 19,3 157 52,4 
Uncrun 300 85 | 28,3+2,70 36 12,0 68 2257 47 ae 130 43,3 
Anaynun 300 90 | 30,0+2,64 34 11:53 77 Bisa) 50 16,7 167 55,7 
Cepna 300 74 | 24,742,49 3 ASH 54 17,0 64 20,3 106 30,3 
OnuTtu Ilcepun 
Bona 600 455 | 75,8+1,75 245 35),9 882 63,6 320 53,3 802 | 183,9 
Unctey x 450 182 | 40,54+2,32 89 19,8 146 32,0. 154 33,6 360 80,0 
Xn0pucrpiti 350 98 | 28,0+2,40 37 10,6 83 2357 57 16,3 172 49,2 
4 HatTpuii 
THAOBDIL 
cnupT 250 86 | 34,44+3,02 87 14,8 65 26,0 62 24,8 135 54,0 
Ykcy cHoKuc- 
aut HatTpui| 300 77 | 25,742,552 36 12,0 59 Mba (55) sided 134 44,7 


B ra6n. 2 mpHBeqeHbI Aviat KaxkKoro BelllecTBa CYMMMPOBaHHble NO TPen 
cpokam dbukcaluu laHHbIe mo Oosmee AeTaIbHOMy aHalM3y WATOJIOTHYCCKH? 
M3MCHCHHii. OTH Pe3ysbTaTbI NOKA3bIBaIOT, YTO BCe BellecTBa CHH3HJIM He 
TOJIbKO OOUCe YHCIO MOpaxKeHHbIX KJIETOK, HO HM YACJIO KJ€TOK C MOCTHKAME 
vu cpparmeHtamu Ha KseTKy. KommuecTBeHHoe CpaBHeHHe Pa3HbIX BelLeCT! 
pyr Cc Apyrom noKa3piBaeT, YTO BCe OHH CHU3HIM S:ppeKT MPHMePHO B paBHOl 
Mepe, XOTA CTATHCTHYECKH JOCTOBEPHOe OTMMUME OT HMCTeHHA AalOT XJIOPUCTHIL 
Hatpuii (t=3,75; P=0,0001) u yKcycuoxucapili HaTpuit (¢=4,33; P<0,00001) 

Jina wucTrenHa Ono noKasaHo (7), 4TO ero a*/eKT B ONbITAX NO OOMYYeHUK 
cyxXHX C€MAH OCYIeCTBIAeTCA 3a CUeT YCKOPeHUA Mpollecca BOCCTAaHOBeHUA 
uTO BbIPaxKaeTcsd B OONbINeM HaAKJOHE KPHBOH Bpema — addext. Tam xe Optic 
lOKa3aHO, YTO BOCCTAHOBJIeHUt 
cuelyeT SKCNOHCHIMAIbDHON 3a: 
BHCMMOCTH, T. €. 3aBHCHMOCT! 
BpemMa —acpPekT aeT B MOWJLY- 
jlorapudMuyeckoM = MaciuiTa6¢ 
—apamyio mHHHIO. AHnanu3 pe 
3YJIbTaTOB S9TOH paOoTE moKa 
3bIBaeT, YTO .HaKJIOH KPMBBI? 
NOBbIMaeTcA NO, eHcTBHen 
BCeX HCIbITAHHBIX BeUIeCTB, HC 
He BC€ KPHBBIe€ BbINPAMJIAIOTCA 
Hapsaqy c MpxaMbIMM JIMHMAMLI 
(WHCTHH, STHOBbIN CmupT) Ont 
JIM NOJIYYeHbI KPHBbIe C MTAaTC 
WJIM C MAKCHMYMOM B PaHHH) 
cpokax (puKcallun (xopucrtelb 
HaTpHH, allaHHH, YKCYCHOKHC 
Jb HaTpul). CepuH Jan He 
paBuJIbHbIM xo KpuBon. Un 
CTeHH, C KOTOPbIM Obi MpoBe 
JCH PA, ONbITOB, asl KPHBbIt 
Bcex THNOB. B kauyecTBe pH 
15 “0 a WD IF wae. Mmepa Mbl Ha puc. 1 npuBoquM 


“ Hapsafy cC KOHTPOMbHOH, THI 

Puc. 1. W3menenve BO BpeMeHH IIPOleHTa HeEHOPMAaJIb- 
HbIX aHatpa3 MpH HaMauHBaHHu OOJLYYeHHBIX Ce€MAH To- THUMMYHBIX OTIbITHBIX KPHBBIX 
poxa B pacTRopaX pa3HBIX BelecTB. / — KOHTPO.1b; IIpu stom cuekyer oOparuti 
2—- wucTewH; 3— sTHNOBLIN cnupT, 4— xmopucTHli BHAMaHHe Ha CJlefyroulee 06 
Bat p ai cTOATeIbCcTBO. Bce KpuBble, NO 
OOHO u300paxkeHHbIM Ha puc. | 
WaoT MPH IKCTPanoNAluM (pH KPHBOMMHEMHOH 3aBMCMMOCTH pH 9KcTpa 
NOJAWMH C MO3QHHX CpOKOB) MepeceyeHue C BKOHTPOJbHOH KPHMBOH MOUTH 
B OMHOH H TOM %e TOUKe —NPHMepHO 3a 6 yac. AO NOABJeCHHA NMePBLIX MUTO 
30B. 3 sToro cueqyeT, YTO BOCCTAHOBJICHHe HAYHHAeETCA MpPHMepHO 3a 6 yac 
WO Hatasla NepBbIX BAAMMbIX MHTO3OB, TaK KaK HMCHHO C STOO BPeMeHH KPH 

Bbl€ HaYMHAIOT PaCXOAHTbCA. 

‘; BosHuKkaeT Bompoc — korfla mpoucxogquT BoccTaHoBseHve? Yxxe uMeBIUIMe 
CA JaHHbIe O 3ABHCHMOCTH YHCa Pa3sJIOMOB OT BPeMeHH TOBOPUJIH O TOM, 4TK 
BEPOATHOCTb BOCCTAHOBJICHHA BO3PacTaeT C Y/IHHCHHeEM KAaKOTO-TO Mpollec 
ca (*). B pa6ore H. B. Jiyuuuxa (}%) 6bIln0 ycTaHoBmeHO, 4TO peannsallus 
NOTeCHUMAJIbHBIX NOBPeKMeHHH B Pa3JIOMbl MPOMCXOAUNT Nocae HEKOTOPOTO co 
ObITHA, MpoucxoAamero mpuMepHo 3a 6 vac. NO Hatana muTO3a (OTORecT 
BJIH€MOrO C OKOHYAHHEM YABOeHHA cofepxanua JLHK). Hamm aanupie no 
Ka3bIBaloT, UTO BOCCTAHOBJICHHe HAYMHAeTCA TakxKe MPHOMU3UTeNbHO 3a 6 Yac 
WO Hauasla MUTO3a HM OCYUeCTBIAeTCA TEM MOMHee, eM OONbINe BPeMeHH MPO 
XOAMT M@XK]y STOH «nepeOMHOM TOUKOM» HM KIeTOUHLIM Jenenuem. M3 stor 
MOXKHO CileaTb BLIBOZ, YTO XOTA OHOXMMHUECKHE H3MCHEHUA, OTBETCTBCHHBI 
3a XO], IIpOWeCCOB BOCCTaHOBJICHHA, MPOUCXOLAT B MepBbIe UaCbI HAMAUHBAHH: 
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“eMAH, O YEM TOBOPHT HeOOXOAUMOCTh BOSeHCTBUA BECIIECTB HMCHHO B 3TO 
3pema ("), HO JO ynomMsaAHyTol «nepenomHo TOUKH» He MpoUcxXo_UT HH BOC- 
STAHOBJICHHA NOTCHIUHAIbHbIX NOBPerkAeHu, HH UX PeasH3allMH B Pa3JIOMBI. 
EcTeCTBeHHO, YTO BOCCTAHOBJIeHHe MPOHCXOANT AO Toro BpeMeHH, KOra no- 
reHIUMaJIbHBIe NOBperxKTeHuA PeamHsyloTcA B pa3ombl. IlostTomy Becb xox 
COOBITHH NpeAcTaBsAeTCA B cmeyIOUuleM BHJe. 
- Tlod BavsaHveM OOyYeHHA BOSHUKAIOT NOTEHIMAJIbHbIe NOBpexyenua. Bo3- 
uelicTBHe B Havaie HaMa4YHBaHHA U3MeHHeT Oy yilly!l0 BEPOATHOCTb UX BOC- 
SpuOBACHHA B TO BpeMA, KOra 9TO BOCTaHOBMeHUe OyeT mpoucxosUTD. 
[lo «KpuTuyecko TOUKM», HMerOIIeli MeCTO 3a HeCKOJIbKO “acon MO Ha4yana 
WMMOrO MHTO3a (Kora 3akaHUMBaeTCA yABoeHHe KonMYecTBa JIHK), 
povcxOAuT HH peaMsalHu NOTEHWMAIbHBIX NOBPEXeHHH, HH s heuvaarrel 
ua. Ilocne mpoxoxKeHHA Yepe3 sTY TOUKY HauMHaeTCA BOCCTaHOBseHHe. Pea- 
W3allMA %Ke NMOTeCHWUMAIbHBIX NMOBPeKTCHHH B Pa3JIOMbl MPOHCXOLHT n03x*Ke, 
O BPeMA BOSHHKHOBCHUA OUCPHHX XPOMOCOM. Tlostromy vem Oobule BpemeHu 
mpoiifer Mey JBYMA cCOObITHAMH (TpeNOOKUTeEAbHO MeXLY OKOHYaHHeM 
cmutesa JIHK u peqynauKalne xpomocom), TeM MeHbIe BepOATHOCTh pea- 
NMSA MOTeHUMAIbHBIX NOBpexKLeHHH B Pa3JIOMBI. 
_ PesyibTaTbl HalwWX OMbITOB HaXOAATCA B COOTBeETCTBHH C YNOMAHYTON B 
Hauae CTaTbH THNOTe3OH O MpHpose NOTeCHWHAIbHbIX NOBPexKAeHHH MH MeXa- 
dM3Me MX peamHsalnu ("?) H ykKa3bIBaIOT KOHKPeTHOe BpeMs, Kora. ocyule- 
CTBJIACTCA BOCCTAHOBJICHHe NOTeCHIHAJIbHbIX NMOBPpexkAeHHH. Kpome Toro, OHH 
AOKA3bIBAWOT, UTO BJIMAHHE XHMHYECKHX BeULeCTB Ha CKOPOCTb BOCCTAHOBJICHHA 
ABJIACTCA JOBOJIbHO HeCneluPHyHbIM. OTBET Ha BOMPOC O KOHKPeTHOH mpupo- 
me OHOXMMHYeECKHX MpoOleccoB, onmpesesAloulux cyAbOy MOTeHIUMAaJIbHbIX M0- 
BpEKTeCHHH, MbI HaJleeMCA MOJYYUTb B OMbITAX, BEYUWIMXCA B HACTOAIee BPeMa. . 
Astop Onarogaput H. B. JlyyHukxa 3a yuacTue B ONMCaHHbIX ONbITAX HB 
x oOcyxeHuH, H. B. Tumoceesa-Pecopckxoro — 3a o6cyx,eHHe POMPOCOR: 
(ieee B 9TOH CTAaTbe. 


VWuctutyT Ovonornu Tloerynusto 
YpampcKoro duauana Akajemun HaykK CCCP 13° Vs 195919 
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Jloxnann Axkagemun nayx CCCP 
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BHOXHMH, 


E. JI. JOBEXOBA u A. B, KOTEJIBHAKOBA 


PA3WEJIEHHE AXEHHWJIATKHHASbI 
HW HYKJIEOSHUIMOHOSOCHATKHHA3bI H3 BOJOPACTBOPHMON 
®PAKUMHN MNMEYEHH 


(ITpedcmaeaneno akademuxom A, H, Onapunoim 5 V 1959) 


IIlpu usyueHuH 9H3MMOB, MepeHocaux cocdaT c HyKMeosHATpUudocatTo 
Ha HyKJeo3H2moHodochatnl, MbI Halwin (1), YTO B BOAHBIX 9KCTPakTax Neder 
KPOJIMKOB ajleHHaTKHHasa H HYKs1eo3HqMonOocaTkuHasa (HYMOKH) Mpes 
craBlner coOoli pa3HbIe 9H3MMbI Ha OCHOB@HHH UX Pa3JIMYHOrO OTHOMIEHH:! 
K H3MeCHCHHAM, peakWuH cpedbl WH HarpeBaHHt. 

B HacToslleM COOOWeHHH MbI IIPHBOLUM JaHHble O MpenapaTHBHOM pa3ze 
JICHHM STHX 2H3HMOB. PasyemeHHA yasocb JOCTHTHYTb IpHMeHeHHeM pak 
WHOHMPOBaHHA BOJHBIX PaCTBOPOB MeyeHH CNMpTOM. DpakWHOHHpOBaHA 
CePHOKHCJIbIM AMMOHHEM He JalO NOJORKUTCbHbIX Pe3yJIbTaTOB. DpaKkno 
HMPOBaHHe CHMPTOM MpOBOAMIM CuIeLyIOWWMM OOpasoM: MeyeHb KpoOsHKAa, FO 
noaBllero B TeEYCHHe CYTOK, TOMOreHH3HPOBAJIH Ha XONIOLY c 2 OObeMaMH BOJBI 
roMoreHaT WeHTpHpyrupoBasu, WenTpudyrat uJIbTpoBalu, PuAbTpaT Mua 
JIM30BaIH B TeYCHHe CYTOK BHaYale MPOTHB BOJOMPOBOAHOU, 3aTeM MIPOTHI 
AMCTHJIMPOBAaHHOH BOJbI, OCALOK OTOpacHIBasH, PUIbTpaT PpakWHOHUPOBaI 
CHHPTOM. CrMpTospie OcalKH PpacTBOPAJIM B BOJe, BHOBb Nepeocaxkjlaiu cnup 
TOM IPH TOM 2Ke KOHLUCHTPallNu, BbICYWIMBaIM B BaKYYM-9KCMKaTope B_ XOJIO 
JMsIbHUKe WH pacTBOPAJIM B ompeseseHHOM OObeMe BOJDI. 

B xauecrse cyOcrpatos mnpumenamu AT® * ny AMO, ounmenHple Ha KONOH 
Kax c anvonHutamu AB-16 unu AB-17 (?) u3 npogaxuoro npenapara AT® 
YM® — npenapat, nosyyeHHbIH u3 ApowkxXeH MW OUMULeCHHbIM Ha KOJIOHK 
c AB-16 (?), a Take umnopTHpi mpenapar; MMO, TM®, YT® — ymnopt 
HbIe _Mmposakuble upenapatn; MT — naOopatopHpit mpenapat, sm106e3H 
npegoctapieHHpl B. 3. Topkunpim (MuctrutyT OnonormueckoH Mw MeLMIUMH 
cxoh xumun AMH CCCP). 

. Peakiwio HYMOKH HCCIeLOBaIH TyiaBHbIM OOpa3s0m c cy6cTpatamu YM 
u ATO. 

TlocraHoBka ONbITOB Oplia TaKOH Ke, KAKU B MpespiLyuleh paGore (2); o xom 
peakluu cyuIM JByYMA MeTO.aMH — pa3jleseHHeM MpOLyKTOB peakIlMN C nO 
MOLLbIO XpoMatTorpadun Ha Oymare (') uM Ha KONOHKaX co cmosoH AmOepnait 
JR-400 c mocieqyIOulMM KOJIMUCCTBEHHBIM CHeKTPOPOTOMeTpH4eCKUM Ope 
ReeHHeM HYKJCOTHAOB (IX MHOSHHOBLIX HyKMeoTHJOB mpH 250 Mu u ous 
OCTaJIbHBIX — mpH 260 my). 

Pa3yleneHue CIMpTOM B NepBoH craquu padoTsl NpoBoquim Ha THI 
@paxunu: ot 0 Zo 30% cnupta; or 30 go 50%; or 50 no 70% **. B xaxyol 
@pakWun onpeedAIM AKTHBHOCTh OOOMX SH3MMOB. PesybTAaTbI XapaKkTePHbID 
OMbITOB NpecTaBeHb! B Tab. 1, pasqenenue MpoBeeHO MPH NOMOLIM xpomaTo 
rpaduu Ha Oymare. | 


* B cTatTbe MpHnATe! creqywoulue coKpauienua: AT® — aneno3untpubochat; AMO — 
ameHosuH-5’-pocdat; YM — ypunun-5’-cpochatr; YTS — ypuguntpudbochat; TM& — ryaHo 
aun-5’-pochat; MM — uno3un-5’-spochhat; HT ® — nunosuuTpudocdar. 

** Tanee sTH (ppakunu 6ylyT o6o3HaueHb! Kak cpakuna 0—30%, paxuua 30—50% 
pakuna 50—70%. 
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Ta6nmuna il 


AKTMBHOCTb aJe@HHaTKMHa3bl MH HYMOKM B 9KCTpakTe even MIpH 
(pakWMOHHpPOBaHHN CNMpToOM (B MpoueHtax oOmel Logo KAKO Mpo6bl) 


AjfeHuaaTKHHa3sa Hymoxku 
IIpo6a ‘yl 
AM® AL® AT® YM BYa Ke>) AIl® | AT® { 
KoaTpoub uhig® 8,5 o4 39,5 13 10 Onno 
Mpaxunuan 0—30% 26 42 32 41 13) 305) Si LIMO go 
Mpaxuna 30—50% 30,0 17 47,0 8 50,9 32 9,9 
@paxuua 50—70% 42 AL pat 38 Lo Ce cots: 


Kak BHHO H3 abn. 1, ajleHulaTKHHa3sa OOHAPyXKUBaeTCA B OCHOBHOM BO 
paxuun 0O—30%, a HyMoKH — Bo dpakunu 30—50%; dpaxuna 50—70% 


He cofepxKUT HM TOFO, HH Apyroro 9H3HMa. 


MfS/M1 
4200 


150 0 


I 


Puc, 1. Pasyenenue mpoxykTos peakiun 
aeHWaTKHHa3bI Ha KOOHKe c AMOepsalit 


100 0 


Puc. 


200" 


2009 
T 


60 0 


0 0 


150 0 


170 ma 


09 120 
Be woe 


2. Pasyenenve npokyKToB peakiuy 


HYMOKH Ha KoOHKe c Amb6epsalit IR-400 


IR-400 (Cl’),250 meut,] cm? X 2 cm.a—KoH- 
TpolbHaa mpo6a, 6 — npo6a ¢ dpakuneli 
0O—20% cnupta, eé— npobac dpakunelt 40— 
50% cnupta. upp y mukoB o3HauatwT mpo- 
WeHT OOileH S9KCTHHKUMH pH 260 mp, dIOH- 
POBaHHOH H3 KOJOHKH. Jvloupyrourve pac- 
tBoppi: J —0,002N HCl (AM®); JJ — 
0,02 N NaCl 8 0,01 N HCI (AN®); J/J — 
0,2 N NaCl 8 0,01 N HCl (AT®); IV— 
1’N HCl (nenzentudbuuupopannple Hykeo- 
THIbI) 


(Cl’), 250 mem, 1 cm? X 2 cm. Owmonpyt- 
mue pactnoppr: /— 0,003 N HCl (YM®); 
II — 0,02 N NaCl 8 0,01 NM HCI (Al1®): 
II11—0,1 N NaCl s 0,01 N HCl (Yqo): 
1V — 0,2 N NaC! 8 0.01 N HCI (ATO) 


B neppoH cepuu onpiroB depMeHTHI Nocie PpPakWMOHMPOBaHUA CMHPTOM 


OOpabaTLIBaIHCb JIA OCBOOOKTCHHA OT HYKNeCOSHALU-. u 


Tpudocdata3Hor 


AKTHBHOCTH, KaK HM B Mpespilyuiet padore (1), WA alenulaTKHHasHOH peak- 
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uuu upn pH2,a jaa peakiuM HyMOKH — HarpeBaHueM 9KCTpakTa 2 MMH. 
npu 60° npu pH 7.IposepKa moKasaua, 4TO cnupToBble (Ppaku He OOaqanA 
HYKeo3HAu- Hu TpudoctaTasHOH AKTHBHOCTbIO, NOITOMY B MocseAyIOULAxX 
ONbITaX CHMPTOBbIe peakUNH ynoTpeOuaH Ges oOaBoyHOH OOpadoTKH. 

B jlaibHeilieM MbI HCCIeAOBaAIH Pa3leseHHe aJeHHJIaTKMHa3bl HW HYMOKM 
mpu Goee poOHOM (pakWHOHHPOBaHHU CMHPTOM H Ha OCHOBAaHHH 9THX OMBbITOB 
NPHUWIM K BbIBOLY, YTO WIA AMCHUMATKUMHASHI WemecooOpasHee OpaTh PpakUM1o 
ot 0 no 20% cnupta, a Ana HymMoKu — oT 40 Jo 50%. B 9THx yceuoBHAX JOCTH- 
raeTcA noIHOe pa3sfeleHue 2H3MMOB MpakTH4¥ecKH Oe€3 B3aHMHOTO 3arpxA3He- 
Hua. Ha puc. | npescraBseH ONbIT MO pa3seIeHHIO MpOLyKTOB peaKIMH C yKa- 
3aHHbIMH CIMPTOBbIMH (pakUMAMH Ha KOJIOHKe co cmosoH AmOepnalT 
IR-400, a Ha puc. 2 aHaslOrH4uHbI ONbIT WIA PpeakKUMH HYMOKH. 


Ta6nauna 2 


Peaxkuua HyMoKH c cy6ctpatamn TM® + AT® u AMO + YTO 
(B mpouentax oOmjeh Fogo KaxkZOK mpobnt) 


Cy6ctpat TM® + AT® Cy6ctpatT AM® + YTD 
Ilpo6a 
TM® bapa Ke») | ALD | AT® | AM® | A]L® | YO | YT® 
| 
KouHTpoub 44 2 Ons.) ale ao 63 Oyo" | aoe ae 
@pakuna O—20% 45 3 6 46 o7 4 Thay |e) 
@pakuua 40—50% 2D | 4b 28 30 ao) |) Aaa) |, 22 4959 


Puc. 1 nokasbiBaeT, 4TO aeHHIaTKMHasHaA peakiluA UueT Cc PpaKunek 
0—20% u He uyeT c Ppakunet 40—50%. Hanpotus, peakiua HyMOKH (puc. 2),, 
aACHO OOHAP YXKUBaeTCA Bo Ppakwun 40—50 % u oTcyTcTByerT Bo PpakunHuO—20%., | 

Met uccleloBaIM peaKWWI0 HYMOKH C TeMH 2Ke€ CNHPTOBbIMH cbpakILMAMH) 
TakxKe HM C HeKOTOPbIMH JpyrumMu cyOcTpatamu, Kpome nappr YM® y ATO, 
Bra0u. 2 IpHBefeHbl Pe3yMbTATLI ONbITOB Cc cy6- 
crpatamu TM®+AT® uAMO+YTO. ( 

IIpupelenupie B TaOn. 2 WaHHbIe MOKa3bIBaIOT, 
YTO Kak JIA NepBol Mapbl cyOcTpaToB, B KOTOPOH | 
BMecto YM® Opi B3atT TM, Tak wu Aa Bropon : 
mapbl, B KOTOPOH HYyKsMeO3HAMOHOocHaToM cuy- : 
«HI AMO, a nyKseo3suarpudochatom YTO, 6pm | 
NOJyYeHbl TAaKHe Ke PeSYJIbTAaTbl, KAKME MBI MO y-. 
unin c cyOcrparamn YM® + AT®: nepenoc doc-! 
(bara npoucxoqua c dpakunei 40—50% wu ne 
wen c dpaxkuneh 0O—20%. | 

Ha puc. 3 mpelcTaBeH OMbIT, B KOTOPOM ak- 
THBHOCTb HYMOKH BO ~pakunu 40—50% Opita uc- 


Puc. 3. Peakuua nymoKu Bo 
g@pakuun 40—50% cnupta c 


cyOcTpatamu HT® + AM® ua 
OCHOBaHHH ollpejenenua mpo- 
AYKTOB peakIMH MeTOJOM xpo- 
MaTorpaduu Ha Oymare B CH- 
cTeme H30MaCiaHasd KHCOTa— 
NHs— Bepcen: a— KOHTPOJIb, 
6— onbit; /— AMO, J] — 
AN®, //] — U0, IV— UT® 


culeqoBaHa elle c OMHOH Mapol cyOcTpaToB, HMeH- 
HOAM®+HT®. Pasyenenue npoyKToB peaKnn : 
B 9TOM ONbITe NPOM3BOAMOCb MPH NOMOWIM xpo- 
Matorpapuu Ha Oymare. 

M3 pucyHka BHHO, 4YTO M B 3TOM Cayyae 06- 
HapyXKUBaeTcA MOJIOKUTeIbHAA PeakKWHA HYMOKH, 
O 4eM CBHJeTeJIbCTBYeT YMeCHbINeHHe KOHILCHTpallun 
MCXOMHbIX CyOCTPpaTOB M0 CPaBHeHHIO C KOHTPOWIeM 


M yBeuuenve mposyKtTos peakuuu AJ® u UA (npumensemplii B 9TOM OMBI- 
Te npenapat MT® cam cogzepxan 3HauuTembHOe KomHUecTBO UJ). 


Tlomumo IIPHBCACHHBIX OIbITOB MbI 


HCCJCHOBaIH PeakWWIO HYMOKH BO 


cbpaxitun 40—50% c HeKOTOpbIMH Napamu cy6cTpaToB, AIA KOTOPHIX peakuua 
oOuapyxena ue Opiia. Stu ombiTE! MpuBeyeHb! B TaGn. 3. IIponyKrer peaxuun 
paslemauch XpomMatorpadueti Ha Oymare. 
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Ta6auna 3 


AccieqoBaHve CyOcTpaTHOH CcnelMpHuHOCTH HyMOKH c dbpakuveli, ocaxmaemol 40—50% 
cnupTa (B Npowentax oOOmleH Ego, HIM Eo50, HH Eogo + Eso KaxKJOH Mpo6bl) 


Cy6cTpaTbl peakuun IIlpogxyktp! peakuun 
Ne 
WOHATOPHL 
; Tpo6a ioabant akuenTopbl dbocdhata re Saleen 
HTD YT® | UMD | YM@ TM® 
KoutTpoub 45,5 45,5 9 
Mpakuna 40—50% 46 44,5 9,5 
KoxTpoub 43,5 43,5 13 
®pakuna 40—50% 40 46 ed 
KoxtTpouJb 46 45 6 3 
@paxyuna 40—50% 47 45 4 4 
KoutTpoub 40 40 10 10 
@Opakuun 40—50% 36,5 43,5 oa) | ASS 


V3 ta6m. 3 BbireKaeT, uro (pakuua 40—50% He KaTanM3upyer peaklnt0 
epeHoca docdbata, ecilM AOHaTOp u akllenTop docdata uMewT OHO UH TO x%xe 
30THCTOe OCHOBaHnHe (onbiTH NeNe 1 2), T. e. He OOAaaeT AKTHBHOCTbIO HU 

AHOSHJIKHHA3bl, HH ypHAuaTKMHa3pl. Ecam B kKauecTBe cyOcTpaToB Opanu 

ee RAMON ODORS HM HYKIeO3HATpudocPaT Cc pasHbIMH MYPHHOBbIMH VWI 

IMPHMHAMHOBbIMH OCHOBAHHAMH, HO HH OHH H3 HYKJICOTHIOB Napbl He ABJIAJI- 

‘A AJKCHHHOBbIM HYKJeOTHOM (onpitp Nee 3 u 4), TO peakuA HYMOKH Take 

de ia. HanoMuyuM, YTO Ha Puc, 3 NpHBeeH OMIT, B KOTOPOM peakIHA MEKAY 

ATO u AM® O6pina nomo*KUTeIbHOH. 

Ha ocHospaHuu mpuBeeHHbIX JaHHbIX MbI MOX%KeM ClesaTb CJeMyIOWIMe BbI- 

sob. [Ipu @pakWuoHUpOBaHHA CNUPTOM BOAHOLO SKCTPaKTa H3 MeYeHH KPOJIH- 
OB y{laslOCb MOJIHOCTbIO Pa3JeHTb 9H3MMbI aeHHaTKHHAasy HU HYMOKH. Ajle- 
WJlaTKHHa3a cofsepxkuTcH BO dpakunn O—20%, a HyMOKH BO (pakiuu 
0—50% cnupta. Pa3sqeneHue 9THX 2H3HMOB MpoBeeHO BMepBble. 

AjleuwaTKHHa3a BoopacTBopumMol dbpakWHu NeveHH KaTaM3HpyeT mepe- 

Hoc cdocdatTa JIMUIb MexKy aeHHHOBbIMM HyYyKJIeCOTHAaMH. 

_ Hymoxu katanu3upyer peakiuio mepenoca cbocdbata c HYyKsIeo3HATpucoc- 
aTa Ha HyK1eo3HAMoHOdochaT, MO-BUAHMOMY CO CuIeLyIOWWMMH TpeOoBaHHAMH 
O OTHOWeHMIO K cyOcTpatam: 1) HyKjJeOTHALI KAKO Mapbl OMMKHbI COsep- 
aTb Pa3HbI€ OCHOBAHHA; C HyKJICOTHaMH C OJMHAKOBbIMH OCHOBaHHAMH, B TOM 
ucsle M C aeCHMH-HyKseOTHAaMH, PeaklnaA He User; 2) B Kao nape HyKMeo- 
WJOB OJMH W3 HyKMeOTHAOB (oHaTOp uM akUenTop cocdata) AomwKeH OpITb 
J@HMHOBbIM HYKJeOTHAOM. 

- OOs3aTeMbHOe yuacTHe aCHHHOBLIX HYKJICOTHAOB JIA peakIMH HYMOKH M10- 

Ka3aHO JIA MpenapaTOB 9H3HMOB M3 MO¥eK CBHMHbH (*) H meyeHH TevleHKa (°); 

Hal JAHHbIC NOATBeEPXKAaloT ZTU BHIBOALI HM B OTHOWeEHHH BOAOpacTBOpuMon 

HYMOKH M3 MeYeHH KPOJIHKa. 

Bo3MoxKHO Takx%Ke, YTO HYMOKM MpescTaBaeT coOol He OMA epMeHT, 

a HECKOJIbKO (PepMeHTOB Cc Oosee y3KOH CHeMMPUYHOCTHIO; STOT BONPOC AOJKeH 

ABMTbCA IIPCMMeTOM Hallux albHelwux HcciesoBaHui. 


JJabopatopua tbu3svomoruueckoH XHMHH Tloctynuso 
‘Akayemun HayK CCCP 26 IV 1959 
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SOOJIOTH f. 


O. M. BOUAPOBA-MECCHEP 


@YHKIMOHAJIbHOE 3HAYEHHE OTEJIOB 
NMUEBAPHTEJIbHOrO ANMMAPATA BPEQHOM YEPENAWIKH 
(EURYGASTER INTEGRICEPS PUT.) 


(ITpedcmaeneno axademuxom E. H. Iasaoscxum 22 V 1959) 


R 


YcneliHocTh MpHMeHeHuA MeTOJa MOpdo-PyHKUMOHAIbHOTO aHaH3a Mph 
XapakTepucTHKe COCTOAHHA OpraHu3ma (*) B OoOMbIOH CTeNeHH 3aBHCHT O% 
Hallux 3HaHuM CbyHKUWHOHaAIbHOH cneWM@uKH OTJeJIbHbIX BHYTPCHHHX CH 
CTEM HM COCTABJIAIOWMX UX YacTeH. XapaKkTePHbIM NOKa3aTeJIEM YPOBHA 1 
HHTCHCHBHOCTH OOMeHA BELILeECTB B OPraHH3Me ABJIAeCTCA COCTOAHHE MMIULeBapH 
TeJIbHOrO ammapatTa, OCyllecTBIAIOUlero, HapaAyy C HePpBHOH CHCTeMOH, He 
NOCPpeMCTBeHHY!O CBA3b OpraHu3ma co cpefol. Crpoenue nullenapuTesibuor 
anmapata y BpelHoh uepenamKu onucaHo TpyxaxospiM (?) uw Bayoxganu (°) 
JaHHbIX 2%Ke O (yHKUMOHAIbHOM 3HaveHHN OTJe0B nouTH HeT. TombKo Meo 
TOBBIM (*) Oplula OTMeYeHa THAPOperysATOPHAA POJb 3aHeH KuUIKH, a BayxK 
qauu (°) ycTaHOBJIeHO, YTO YeTBEPTbIM OTMe CpeAHeH KHUIKH, KaK HM y BCe? 
KJIONOB-PuTodaroB, ABAAeTCA CHMOMOTHUeECKHM OpraHoM. / 

Hsyuenve u3MeHeHuit OCOOeCHHOCTeH CTPOCHHA CJIOHHBIX 2KeNe3 HM KMIWCUHH, 
Ka IPH pa3IMYHOM COCTOAHHM OpraHv3Ma HU B Pa3JIHYHbIe MePHOAb XKU3SHI 
KJIONOB C NPHBJICUeHHEM SKCNEPUMEeHTA | 

‘ _  YHCTOXMMHMYeCKHX NOKasaTeeH NO3BOMH 
CekpeTopHaa aAKTHBHOCThS PJIaBHOW CJIIOHHOU JIO HaM BbIACHHTb pan (yHKUHOHaIBI 
*KEeJesbl B PpasJINYHbIe NMepHObl MWH3HN e 
KjomoR (Nponent pbigensiomux cexper HbIX OcoOeHHOCTeH OTJeO0B mulleBa 
KJI€TOK) PHTeCMIbHOTO alinapata. 
Kaonbt (uKCHpOBaJIHCcb B %XKHIKO 


Ta6aunal 


3 
: 
i 


Yuactok AKTHBHDbIL eee CTAX LlenKepa u Byoaua, 10% pacTBO 

ties mepwok | nepyon pOM CbopManHa, no WlaOagqaury u a6co 

nl Tpv6 ey nes JHOTHBIM CHHPTOM. 3auHBaIHCb OObEKTE 
epeqH AA PpyOKH OS 5 1 
noma | Pesepsyap 50 075 rlaBHbIM OOpas0om B nNapaduH, uvepe 
Sannaa | TpyoKu 50.0 10.0 CNUPTb! HW MeTHIOeCH30aT, H TOJIbKO He 
Rona | Peseppyap 5,0 0,3 %KHp —B 2 %KelaTHHy Cc mocmenyrourel 


pesKOH Ha S3aMOPA42KUMBaIOWeM MUKPO: 
Tome. Cpesbl OkpalimBasucb remaToKcnMHOM [eliqenraiina, no Mannopn, asa 
HOBLIM MeTOOoM no Telfenrainy, cyqanom III c foxpackol syep remaro: 
KCHJIMHOM Opsuxa, PYKCHHCePHHCTOH KHCMOTHI, KBACIOBbIMH TeMaTOKCHJIMHON 
M KapMuHOM. IIpn komnMuecTBeHHOH XapakTepHcTHKe CeKpeTOPHOH aKTUBHO: 
CTH ONpeeAICA MpPOWeHT KNeTOK, BbiemAoUlux cekper. Jima Kaxoro oTAe 
Ja MpOBOAMOCb He MeHee 50 noycyeTos. | 
Y Bpeqwol yepenammKu, Kak My BCexX KsONOB-(uTodaroB, MMINeBOH cy6cr 
PaT NpeAbInTeCTHHaMbHO OOpadaTHIBaeTca cbepMeHTaMH CJIOHBI. Ciona BBIpa: 
OaTbIBaeTCH MPeHMYIeCCTBeHHO B YvlaBHOM COHHOM 2%KeNese, MpuueM, Kak 
BHAHO H3 Tad. 1, B nepHox aKTHBHOTO MHTaHHA OCHOBHAaA Macca ee BBIe- 
JAeTCH B TpyOKax saqnet Jonu. B nepefznel Jone B nepHoyk akTMBHOTO nMTA: 
HHA C€KpeT BbIJeAeTCH MeHee HHTCHCHBHO, OJHAKO AKTHBHOCTb ero BbIee- 
HHA 30eCb MeHbIUIe CBA8AHA C HaJIMYHeM HIM OTCYTCTBHEM NMTAHHA, 4eM B 3a: 
Hel Mowe. IlockombKy cekper BbiJemsemblt nepeqHuMH uM 3alHHMu JomaMp 
MO CBOHM (Pu3HKO-XHMMYeCKMM CBOLCTBaM pa3siuueH (B nepeqHelt Jone — 
SPUTPOPUNbHAA BASKAA XMKUIKOCTb, B COCTAB KOTOPOH MOMHMO OeKOB BxXOJAI 
TOHKOAMCIePrMpOBaHHble XKUPbI; B Bane Mowe alluwodusen, Menee BasKui, 
JIMMOWAOB He COLepxKUT), Takad PasmMyHad CBA3b UX CbyYHKUMOHAMbHOM aKTHB- 
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Puc. 1. CrpoeHve KMWIeuHHKa BpeAHOM uepenammkH A — 3aQHAA YaCTb MUMEBONAa M NepequAA 
1aCTb CpeQHeH KHMIIKY CO CBHCaloleH XUTHHOBOK TpyOKoli; 5 — nomepeunoe cevenue Kapquanb- 
iol uactu I ormena cpequelt KHWIKH; B — snuTemMH KapAuNambHol uactTu I orgema; [ — ann- 
remufi rpymuou uactu I orgena; J] — snutenuli a6yomuHanbHolt uactu I otgena; E — onute- 
maui II orgena; # — snutennh II] orgena; 3 — snurenuit ocesolt uactu IV orgena; HW — xpun- 
bt TV oTyena c OakTepHAMu-cuMOMOHTaMH;, K — KpuNTHI KOnWeBol yactu IV oTqena c ceKpeTom; 
7 — suutenui numopyca; M — snutenui 3annHei KHWKH. m— nuuyenog, I, II, III, IV— 
TAC CPeAHeli KMUIKH, M. C. — MaJIbIMrHeBble COcCyAb, NU — MMOpyc, 3.K — 3alHad KuUW- 
ca, 0.m— Oa3aIbHad MeMOpana, 0.¢ — OakTepHH-CHMOHOHTHI, 6.c— BakyOuIM cekpeta, 9 — 
KMp,  — WHTMMa, K — KapAHaJIbublit OTIC, K.mM — KOJIbUeBbLIe MBIMINbI, 2 — numa, nn — 
lepHTpoduyecKkad Mepenouka, 1P.m — MpOAOJIbuble MBI, pd — mpocbepMeHT, c — cexper, 
x.mp — XUTHHOBad TpyOKa, W.K — WeTOUHAA KaeMKa, 39 — SNMTeEIHH, A — aAqpa 


JOCTH C HANHYMEM WH OTCYTCTBHeEM NMTAaHHA. mpescTaBsaeT OesycIOBHbIti 
iHTepec. YUHTHIBAA, YTO B COCAHHHTEJIBHOM OTJevle H B BbIBOJHbIX MYTAX CeK- 
eT OKPAllIMBaeTCA TaK Ke, KaK HW B 3alHeH Jone (no Mannopu u asaHoBpim 
feTO OM Tefifenraliuva B rosy6ou WBeT), MbI CUHTAeM, UTO POMb NepesneH JomH — 
joco6uaa, WH cekpeT ee HHKOra He MOcTyNaeT B COeCAMHUTeIbHbIN OTeN 
3 CePbesHbIX (bH3HKO-XHMHUeCKHX H3MeHeHHUH. . 


199 


CmewiaHHas c depMeHTaMH CJIIOHbI, YaCTHYHO MpeAbIHTeECTHHAbHO OOP 
6oTaHHad MulleBad Macca nocTynaeT B KHUIeCUHHK, NPpH4eM H3 MHUeBOMa FE 
CpeMHIOIO KHIIKY OHA MpOXOJHT 10 
KJlanaHa, TpyOKe CO UleIeBHAHbIM IpOcBeTOM, 


TaoOaunma 2 


CekpeTopHast aKTHBHOCTb UM 
MHTC€HCHBHOCTb BCaCbIBaHHA 
MpOAYKTOB THApoOMH3a B pasHblx 
oOTJelax cpeqHeH KHUIKH 


y3KOH, urpalolleH pOJlb KapHaJIbHOTC 
KOTOpad OOpPasoBana BbIeAe- 
MOH KJICETKAMM MIHIUeBOLa HHTHMOM, CBuCarOler 
IpHMepkO Ha 3,5 MMB cpefHto10 KuwIKy (puc. 1 A) 

Kak 4eTKO BHHO H3 TAO. 2, BbIAeueHHe Ce 
KpeTa B CpeAHeH KHIUKe MPOHCXOAUT B Tpex e€ 
oTelax: M@KCHMaJIbHaa AKTHBHOCTb CeKpellHr 
B I orgene (B cpeqHem 52% BbIJeNAIOULMX Ce 
KpeT ksleTroK) (puc. | B—I), MeHbuIe OHA BC 


Bpizesmato- BcacpiBalo- 
Ormen | wine ccKpet uqHe II (npumepxoo 24%) (puc. | JJ) u Haumenbuas 
cpefneli KJICTKH, KJICTKH, Ill ie B es ; 
KUKH 9% 0% B oTfenme (puc. ye oceBoH acTY 
IV otfena cCeKpeTHPYyloT TOJbKO €MHHUHBIE 
i a6 30 KuleTKH (puc.! )K), a cekpeT, BbIeIAeMbIN JNMTE- 
ll 240 30.0) uHeM Kpunt (pue.! 3), Bpay mH MpHHAMaeT yua- 
Ill 7,0 13.0 cTHe B TpoleccaxX MHUeBapeHHA, MOCKOJIbK 
IN, 0,9 ? BbIJeIeHHe erO CBA3AHO He C MepHoyomM TH- 
Tnatopyc 0 0 TaHHA, a Cc saAlillekmagqKoli, Kora camMKu nod 


rOTaBJIMBaloTCA K Tepefsaye MOTOMCTBY OakTe- 
puii-cumOnoHToB (°). To, 4TO OCHOBHBIM CeKPeTHPYIOUIMM OTIeOM KHIMeUHH- 
Ka aBsaetca [ OTZeu cpeHeH KHIIKH, COrmacyeTca c 4nCTO 6HOXHMHUeCCKHMH 
JaHubIMH JIA Dpyrux kaonoB (* %), . 

IIumesax Macca no BO3KeHCTBHEM MHUeBapHTeJIbHbIX (bepMeHTOB THJ- 
pouMsyeTca, MpHYeM MeCTO AeHCTBHA PePpMeEHTOB He BCera coBMalaeT C MECTOM 
MX BbijleeHua (“). Y BpeqHou yepenal- | 
KH Mpollecchl THAPONH3a 3aBepWialoTcA A , 
TOJIbKO MPH NPOABHKeHHH MMULeBOH Mac- 
cb B III orgen; c mpekpalieHHem mpo- 
JIBHXKeHHA NocseqHeH u3 I orgsena— 
mua KOHCepBupyerca. 

Beacpipanve mpoyKToB rufpomusa 
HauHHaeTCA  OTACbHbIMM KJIeTKaMH 
(ra61. 2) B I orgene (puc. | B—T) us 
OCHOBHOM cocpefoTouero B III, re mpe- 
o6aqaouladt YacTb KJIeTOK — THMMU- 
HO pesopOunoHHble (puc. | £). B IV 
oTJese CpeqHel KHUIKH BCaCbIBaHHe Mpo- 
HCXOAUT TOJbKO B OCeBOH YacTH OTJe- 
ma: B KPHNTbI, BOMpeKH CJIOKUBINEMYCA 
MHEHHIO, MHULeBaA Macca He 3aXxOuT. 

IV otfem cpeqneH KHIIKH, XOTA HM SABJIAeCTCA TaBHbIM O6pa3s0m cumMOno- 
THYCCKHM OpraHOM, OakTepHu-cHMOvOHTHI KOTOporo (puc.! 3) o6ecneunBaroT 
HOPMaJIbHOe TeYeHHe MHOFMX MpOlecCOB OOMeHAa BelllecTB B OpraHH3Mme, Mpu- 
HMMaeT HenocpecCTBeHHOe yuacTHe HM B Mpolleccax nuuleBapenua. Iloq Bo3- 
WeHicTBHeM OakTeputi-cHMOMOHTOB B MHUeBOH Macce paspymlaetca xmopoduaa 
HM Apyrve NHIMeHTHI, Ha YTO YKa3bIBaeT COXPaHeHHe THNMUHOH OKpacKH nMMIIe- 
BOH MACCbI, NMpOXOJAleli 6e3 usMeHeHHH u3 III orgena ocesol uacthio IV B 
MMJIOpyc HW 3aQHIOIO KHIIKY B CJlyYadX ABHO MaTOMOrM4eCKOTO OTCYTCTBUA B 
Kpuntax Oaxtepuli. Ha yuactue 1V orfena B muleBapeHuu yKka3biBaeT 
M 3aMeTHOe yMeHbINeHHe OObeMa KPHNT HW oceBoH YacTH yxe Ha 4—5 
CYTKH TOMOAaHHA MOJIOAbIX KJIONOB B NePpHOA UX NOATOTOBKH K 3HMOBKe. 

KulleuHHK BpeQHO YepenallkH He TOJIbKO y¥acTByer B Mpoleccax mutie- 
BapeHHA, HO BHINOJHAeT WH PAX ONOMHMTeIbHBIX (PyHKIUMH. 

B cpeQHekMWeyHOM SMMTeIMM OTMaraloTcCA pesepBHble BelllecTBa — 2xKUp 
M TuimKoreH. )Kup, HaYHHaA CO BTOPHIX CYTOK nocde oTpoxZenua Hum@ 1-ro 
BospacTa OOHapy2KUBaeTCA B MePpBbIX TpeX OTMelax cpeqHelt KMIUKU, NpHueM 
B OCHOBHOM B KapfMabHol uactu I (puc. | 5) u B III (pue. 1 E) orjenax. 


<CO 


/ tip 


Pue, 2. [apnaa cmoHHad %Keresa mpu pas- 

HOH ee (PyHKUMOHAIbHOH akTHBHOCTH. A — 

akTHBHaad; 5 — MamoakTHBHaA, n.O — Te- 
PeqHAA OIA, 3.0— 3aqnHAa Jona 


MPOBbIC BKJIIOUCHHA MOUTH MOJIHOCTbIO MCUe3aIOT H3 IMHTeIMA TOJIbKO mOC- 
€ AuMTeMbHOrO (7—8 cyTOK) rouOJaHuA KIONOB B NepvHO UX AKTMBHOM XKU3HH. 
.JMKOTeH JlOKanM3yeTca BSOnMTeIHH III oTqena cpeqnei KHIIKH HU TObKO 
NaccHBHBIM NMepvHO %*u3HH KonoB. B anutenun II u III orgenoB ormara- 
OTCA KPHCTAJJIbI MOYEBOH KMCJIOTHI, TAK YTO KHWICYHHK BbINOJHACT MW 9KCKPe- 
rOopHy!0 PYyHKIUMIO. 

| Haxonell, rufpoperynAtopHoe 3HaveHHe UMeeT HE TOKO 3aJ,HAA KUHUKA 
i*), HO u I oryen cpeque KuurKku. Hacacprpaemad c muuleli KanewbHOmKUL- 
Kas BOJla M paCTBOpeHHble B Hel COJIM ya AIOTCA HEMOCPeACTBEHHO B reMosIuMy 
pasy nocule nocryneHua B I oTyen BCeMU KJIe€TKAMH SIIMTeIMA, 3a UCKIIOUe- 
eM KapduasbHOu YacTH nocmefqHero. Yxe yepe3 10O—15 Muu. nocne 3aBepmue- 
HMA COCAHHA, B NepHO AaKTHBHOTO IIMTaHUA, pu TemmepatType cpemnr 24—26° 
3 MMULeEBOH MaCCbI yaiAeTCA BCA HaCOCaHHaA Boa, a KOJMUeCTBO reMOmUMObI 
pesKO BospactaeT. [30niTOK BOJbI yasaeTCH M3 TeMOJIMM@bI B  3a],HIOIO 
WIUKY, a mocweqHeH — 43 OpraHu3ma. 

Y caMoK B nepHoy aAwekialku B 3afHeH uacru IV orgena Bblenserca 
eCKOJIbKO KpunT (puc. | H), B mpocBere KOTOpbIX OakTepHH-CHMOHOHTHI OT- 
SyYTCTBYIOT, @ BMeCTO HHX HaKamJIMBaeTCA BbIJeAeCMbIM INMTeIMaJIbHbIMH 
<NM€TKAMH CeKpeT, OKPallnBatouluica no Majnopu B romyOok uper. Cexper 
TOT, CKOpee BCero, ABIAeETCA cpeqOH, B KOTOPOH MHeKUMOHHbIe (PopMb! Oak- 
repHH BbIJeIAIOTCA U3 OpraHH3Ma. 

IlnuleBaputesbHEIN anmapaT BpelHOl yepemaliku He TONbKO OGecneuNBaeT 
HOPM@JIbHOe TEYCHHE MMULCBAPUTeEIbHBIX MPOWeCCOB, HO BHIMOJHAeT MU PA Jo- 
NOJIHUTeIbHBIX (YHKUMM. KuwiedHuK ABIAeTCA CBOeOOpa3sHbIM TuApoperyua- 
TOPHBIM anmapaToM, OOecneyMBaIOlluM NoOMOMHeHHe JecpuuuTa BOLI u yaue- 
Hue U3 Opranu3ma ee u30bITKa. B 9snHTeMM OTIaraloTCA pesepBHble BeLLeCTBAa — 
up WU IIMKOTeH HM, KPOMeTOTO, KOHEUHBIN MpOLyKT OOMeHa — MO4eBaA KUC- 
nota. B KuHlmleuHHKe pacnoslaraioTca OakTepHu-CHMOMOHTHI, y4acTByIOWHe He 
i oa B oOOMHX mpolleccax oOmMeHa BellleCTB, HO H B COOCTBeEHHO Mpo- 
meccaxX MHUeBapeHHsa. 

PaccmotTpeHue (YHKIWOHAIbHBIX OCOOeHHOCTeH OTCIOB MHMULeBApHTeJ bHO- 
TO ammapaTa y BpeAHOW Yepenaliku MO3BOIAeET BHECTH HeKOTOPbIe KOPpeKTH- 
BbI B MeTO MOpdbo-CbyHKWHOHAIbHOTO aHaiM3a ee COCTOAHHA. 

IIpu xapakTepucTuke COCTOAHMA CJIIOHHbIX 2%ele3, Kak MOKa3aTeA To- 
TOBHOCTH KJIONOB K MHTAHHIO, CleLyeT BMCCTO CPaBHEHHA HX Pa3MePOB UH 3anoJ- 
H€HHOCTH C MOKa3aTeJIAMH 9TAIOHA, YUHTHIBATb COOTHOLIeHHe Pa3sMepoB e- 
peqHeH u 3afHeH Tomei y JaHHoro oObeKTHBa. Y aKTMBHBIX KJIONOB Pa3sMepbl 
3alHeli JOM 3aMeTHO Oovbule mepeqHel, Y MaJlOAKTHBHbIX KJIONOB BeJIMUH- 
Ha mepeluel u 3ayuHei Tone mpumMepHo oOAMHaKoBbI (Ta6n. 1, puc. 2) 

YuNTHIBAA, UTO OCHOBHbI€ MpOlecchl rHAPOMM3a NMULeEBOH MaCCbl WH BCACbI- 
BaHHA MPOLYKTOB TuApPOMM3a MPOHCXOAAT TOMbKO TPH NpPOABYxKeHHH NHL 
u3 I orgena Bo II u, oco6OenHo, B III oTfen cpeqHeH KMLIKH, NPHXOJMM K BBI- 
Boy, TO xopomlee 3anonHeHue III oTfena He sABAHeETCH NOKasaTe- 
eM XOpollieH YNWTaHHOCTH KJONOB B NepHO NOATOTOBKH UX K 3HMOBKe HU 
BO BPe€MA 3HMOBKH, a, HaOOOpOT, yKa3biBaeT Ha elle MpOMosKarollleecA ak- 
THBHOeC MHULeBapeHve, Ha He3aBePIICHHOCTb KOHCepBallHH NUM Win (Ha 3H- 
MOBKe) Ha BOSOOHOBJIeHHe MpOleccoB MUUeBapeHuA B CBA3H C HeOmaronpusAT- 
HBIMM YCJIOBHAMH 3aJleraHHA KJIONOB. 


VMuctutyT mMopdoorHv 2XHBOTHBIX Tloctynuo0 
um. A. H. Cepepyosa 27 IV 1959 
Axkayemuu HayK CCCP 


IWMTHPOBAHHAA JIMTEPATYPA 


17]. M. ®exotos, Ipornosbt ywncaenHocTH Bpequol yepenamKu, Van. AH CCCP, 
1954. 2H. ®. Tpyxaunos, COopx. Bpeqnan uepenamxa, 1. 1947. % S. Vodjda- 
ni, Ann. epiphit. path. végét., 5, 2 (1954). 41. M. DexoTosB, Copy. Bpeqnan ue- 
penamka, 1, 1947. ®° W. Rosenkranz, Zs. Morpohol. und Okol. Tiere, 36, Ne 2, 279 
1939): ® A. J. Goodchild, Proc. Zool. Soc., 122,543(1952), 7 K. N. Saxena, J. 
Zool. Soc. India, 6, 2 (1954). ®K. N. Saxena, Naturwissenschaften, 42, 20 (1955). 
» K. N. Saxena, Proc. Indian. Sci. Congr. Assoc. Session, H. 3, Agra, 1956. 


14 3axas 2036 201 


Jloxaagn Axkayemun nayx CCCP 
1959. Tom 128, Ni 4 


SIBOJIIOUHOHHAA MOP®OJIOLHA : 


fH. H. KOUETOB 


O CXOJICTBE CTPYKTYP, BbISBJIAFOWUIEMCA TIP CONOCTABJIEHUK, 
THCTOFEHE3A MHOKAPHA UEJIOBEKA HW CTPOEHHS CEPJIIA 
B PAY MNOsBOHOYHbIX 


(ITpedcmaeaeno axademuxom H. H. II manveaysexom 25 V 1959) 


Hexotopple uccleloBaTeH OOpallayiM BHHMaHHe Ha 3HaYHMTeJIbHOe CXO- 
CTBO Pa3BHBalOUlerocA MHOKapja MJICKONMTAIOUMX HW YeOBeKa Ha OMpejeseH- 
HbIX CTaJMAX e€fO CTaHOBJIEHHA C MHOKapJOM B3POCJIbIX (OPM MO3BOHOUHBIX 
(:-4). Jlo cux mop, oOfHako, 9STOT BOMpoc ocTaeTcA He paspaOoTaHHbIM) 
XOTA HM MIpeMcTaBsIAeT CylleCTBeHHbIH HHTepec AVIA SBOJOWMOHHOH Mopdosornu: 

AsTopoM ObIIH W3y4eHbI OObIYHBIMH THCTOJIOrHYeCKMMH MeTOJaMH cepy- 
ma 17 sMOpHoHoB U MIOJ0B YesoBeKa H 15 JeTeli B Bospacte Jo 16 ser. 

Muoxapx sMOpHoHoB 7—8 HefesIb MpeAcTaB/eH CHMIMJIaCTOM, B KOTOPOM 
TOJIbKO HaunMHaeTcH O*opMieHHe TpaOeKyJI WM MbIWIeUHBIX BOOKOH. Muodud- 
pussmH OombuleH YacTbIO riayKHe. Kannusiapbl, MO-BHAMMOMY, OTCYTCTBYIOT 
M MHTaHHe CTeHKH CepAlla OCYylecTBJIAeTCA M3 ero NOsOcTH. CapkomemMMa HU 
TeslodparMbl oOpa3syloTcaA B MHOKapjle MVIOM0B B BO3pacTte 2—3 mec. Tak kak 
B 9TOM Nepvose COeAHHHTeIbHOH TKAHH M@XKJly BOJIOKHaMH elle HET, TO Hao 
moaraTb, YTO CaPKOJICMMa IIpeCTaBJIeHa TOJIbKO MBIIIeUHbIM BelllecTBoM. Mvyo- 
(uOpHIH YaCTHYHO elle ruagqkue. OHM pacnosaraoTca no nepHdepHn MbI- 
IWeUHBIX BOJIOKOH. Takoe pacnoviowKeHue HX XapaKTepHO JIA BCero mepHoga 
BHYTPHYTPOOHOTO Pa3BHTHA. 3a STO BPeMA HE YBEMUMBAIOTCA Pa3MePbI U 
(popMa BOJIOKOH, AMameTp MX OcTaeTcA B Mpefenax 8—l0 p. Apa pacrona- 
TaioTcaA B IeHTpe. 

Tlocie pox eHuA MOCTeMeCHHO YBEJIMYMBaIOTCH Pa3MePbI MbIINeUHbIX BOJIOKOH, 
HO Opicrpee MeHseTcA ux (opma. Yxe K ueTBepToMy rofy enaerca 
OOJIbIMe BOJIOKOH NOJIMTOHAJIbHOH (POpMBI, YEM KPYTvIbIX. DTO OOHapyxuBaerca 
Ha omepeyHbIxX paspesax. Ee Opicrpee uHapacraer kOJIMYeCTBO MUO- 
cbuOpussiet. K tperbemy Trofly MBILIeUHbIe BOOKHAa HMeIOT MHOUOpuN, pac- 
moararollvecsh B OOJIbIIOM KOJIMYECTBE He TOJIbKO Ha Mepudbepuu, HO HM B WeHT- 
PaJIbHbIX UaCTAX BOJIOKOH. 

Apa MbILIeYHbIX BOJIOKOH B TeYeHHe BHYTPHyTPOOHOM 2%KH3HH Pa3sMHO>KAaIoT- 
CA KaK MHTO3a4MH, Tak HU amMuTo3amH. IIpu sTOM YacTh MUTOTHYeCKHX enenut 
CONPOBO*KMaeTcA OOPas0BaHHeM TeperopOfOK B MBIIMeUHbIX BOJIOKHAX H lame 
(pOpMupoBaHnem Tebua DnemMuura. B cepale ereli MHTO30B HaGuIOLaTt 
He yflayiocb. Ilo-BuquMOMy, MHTOTHYeCKOe jleMeHHe ALep KO BpeMeHH porxKTE 
HHA TMOJIHOCTbIO CMCHAeTCH AMHTOTHYCCKMM. OOpasoBaHHe MeperopoxoK B MBI 
INCUHBIX BOJIOKHAX IPH MHTO3AX NOKA3bIBAeT Ha MOCTeMCHHOE PasBHTHE CHM: 
MlaCTHYeCKOH CTPyKTypbl MMOKapfa U3 KJeTOUHOM, MpHcyuelt muosmuKap- 
WMabHoK mnsacTruuKe. [loka cumnmacTHuecKoe CTpoenne elle He 3aKpPenMOCb 
HaOJOAaloTcA MHTO3bI C MeperoposKamH; Jlanee STOT MpH3HaK nocTeneHHC 
ycuesaer. 

B cepaue noga 80 quel Opin OOHapyxenbI mepBEIe yTOMULeHHEIe Ten0 
(pparmbl (Tak Ha3bIBaeMble BCTAaBOUHbIe MoocKH). [loaBaasdcb cHauama Kat 
H€SHAYMTCJIbHbIE H PeKue YTOMULCHHA OObIYHBIX TeodparM, 9TH OOpa3oBa 
HHA YBeJIMYMBAaIOTCA B pa3sMepaxX HM “NCTE NOCTeNeHHO. 
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CoeAMHUTeIbHOTKAHHBIe MIPOCIOHKU MeKLY MbILeCUHbIMH BOJIOKHaMH Ppa3sBHBa- 
TCA MeeHHO. B cepyile mofla 5mec. ux elle oveHb Masio. K KOHILy nNepuvosa 
{yTPHyTpOOHOTO pa3sBUTHA KOJMUeCTBO MpocoeK 3aMeTHO Bospacraer. I Tporecc 
OT MpOTeKaeT CPaBHUTeJIbHO ObicTpo. Yxe K YeTBEPTOMY MeCAILY Noce pox le- 
1A MHOTHE (HO ellie He BCe) MBIINeYHbIe BOJIOKHa OKPYKeHb! COCAMHUTebHOU 
<aHbio. B nocueqyrolle Probl, MOMUMO TOFO, YTO COCEAMHUTEJIbHOH TKAHbIO OKA3bI- 
MOTCA OKPYy2KCHHBIMH BOJIOKHA,3HAYHTEJIBHO YBCJIMYHBAeTCA KOJIMYECTBO €€ B TEX 
scTax, Te OHA yxe Oplia panbie. CoequHHTebHaA TKaHb MMOKapyla 3M6- 
AOHOB WM MOOR mpescTaBseHa aprupodusbHbIMH BOJIOKHaMH. JIMulb K KOH- 
y BHYTPHyTpoOuOoro nepHosa PpasBHTHA B KPYMHBIX MpocmolKax Hu OCOGeHHO | 
YKPyr COCyOB HaYMHaIOT MOABJATbCA KOWATeHOBbIe NMY4KH, a B CTCHKAX 
pcyLOB — BCTpeyaTbCA 9aCTHYeCKHe ° BOJIOKHA. 

KpopeHocHble cocybI B OObUIOM KOJIMYeCTBe MMeIOTCH NO 9NHKapJOM 
HE xcounty TpeTbero MeCs#ila BHYTpHyTpoOuoro pasBuTus. Iipu 9TOM MHOrHe H3 
MX pacnoaraioTcd Nepnes#AMKyAPHO K MOBepxXHOCTH.BO3MOXKHO, YTO 9TO OT- 
aykaeT mpotlecc BpacTaHHaA UX B TOVILy creHku. 3ameTHOe HapacTaHHe KO- 

YeCTBa KPOBCHOCHBIX COCYJOB MpOHCXOJMT BO BTOPOH MOJOBHHE BHYTPH- 

mpoouol %KH3HH, WH OCOOeCHHO K KOHIy ee. 

_ IIpu conoctaBsiexuv CO CPpaBHHTeJIbHOrHCTOJOrH4YeCKHMH JaHHbIMH, KOTO- 
bIMH pacnomaraet aptop (°~"), c OomblwOl OTYETMBOCTbIO BbIABJIAIOTCA Yep- 
al CXOMCTBA B CTPOCHHH MHOKapJa B PAY MO3SBOHOUHBIX C MHOKAPJOM YeJIO- 
eka Ha Pa3HbIX 9TaNaxX efO Pa3BHUTHA. 

Tak, y OOJIbIIMHCTBa HH3IUMX MO3BOHOUHBIX cepflle He MMeeT COCYIOB u 
pelcTaBeno ryOuaTol MaccoH, NHTaHHe KOTOPOH OCYLIeECTBIAeTCA M3HYTPH. 
TO xe MpUcylile cepAly B MepBble MecALbI BHYTPHyTpoOHOrO pasBuTuA. Cxoz- 
TBO ycyryO,IneTcA elle H TEM, YTO B MIpolecce pasBHTHA MpoHCxO_UT yTosUle- 
we CTeCHKH cepflla, rlaBHbIM O6pa3so0M 3a cyueT HapyKHOTO, KOMMaKTHOTO, 
OA, pH OAHOBpeMeHHOM (hopMupoBaHUuH BHYTpH Tpabekys. MuoKkapy BBpIc- 
MX MO3BOHOUHBIX, KaK M3BeCTHO, OTJMUAeTCA OT TAKOBOTO HH3WIMX Wy4eh 
a3BUTOCTbIO KOMMAaKTHOTO CJION. 

Y BCeX HH3IUMX MOSBOHOUHBIX, PenTHHH uM OTYACTH y NTH MuoduOpusnen 
PaBHUTeJIbHO MaIO HM pacioslara1ioTcA OHH Ha MepHdepHu MbILLeYHbIX BOJIO- 
oH. Bombuiee No CpaBHeHHIO C HH3IUMMH NO3BOHOUHBIMH KOJIHYeCTBO MuOdu6- 
we y BbICIHX OObACHAeTCA HaJIMUHeM, NOMHMO TMepHdepuyecKHX CTOMI- 
MKOB, TaK2xKe HM CTOMONKOB, Pacnowaraiouluxca OMKe K WEHTPy, BMVIOTb JO 
6pasoBaHud pauambubix. Ilo pacnono*KeHuio u KOMMYeCTBY MuHOoduOpuen 
WOKap 2MOPHOHOB M TIOJOB YeOBeKa OYeHb NMOXOK Ha MHOKAP HUS3LIMX 
O3BOHOUHDIX. 

YrommeHHble Tesodparmbi B cepAle MIOJOB YeNOBeKa KaK NO pa3mepam, 
ak WM MO KOJMYeCTBY UPpe3BbINaHHO CXOJHbI C TaKOBbIMH Y TeX HH3IINX MO3B0- 
IOUHBIX, Y KOTOPBIX OHH BCTPedaIoTCA. 

CapkoJIeMMa MbBIINeYHBIX BOJIOKOH Cepia HH3IUMX NMO3BOHOUHEIX OUeHb TOH- 
a u oOpasoBaHa 3a CUeT MOBEPXHOCTHOFO CJIOA BeWLECTBA MBIIeUHBIX BOJIO- 
OH. Y ITHIL HM MICKONHTAIONIUX OHA YTOMMAeTCH 3a CUCT BKJIIOUCHHA B ee COC- 
aB 3JIEMCHTOB COCJMHHTeIbHOTKaHHOTO MpoucxoxKexna. Pa3sBurne capKo- 
C€MMbI MbBIIMe4UHbIX BOJIOKOH cepa xapakTepu3yeTcA TeM, UTO CHaYana OHA 
Opasyerca 3a CYe€T MOBEPXHOCTHOFO CJIOA MbIWCYHbIX BOJIOKOH, a M103%Ke B ee 
6pasoBaHHu MpHHHMaeT yuacTHe BpacTalollad COeAMHUTeIbHaA TKAHb. 

CoeMHMTCJIbHOTKaHHbIe MpOCOHKM cepAla HH3IUMX MNO3BOHOUHBIX pa3- 
MTbI ca60, OHH He OTJENAIOT APyr OT Apyra BCeX MbIIIeUHbIX BOJIOKOH HU Wpel- 
TaBJICHbI MPeCHMYINLeCTBEHHO aprHPOHIbHBIMH BOIOKHaMH. JIMuIb y BbICIIMX 
O3BOHOUHBIX, MTHIL HW TlaBHbIM OOpa30M MJICKONHTAIOUIAX B COeCAHHUTeEbHO- 
KaHHbIX MIpOCOHKaX MOABJAIOTCA XOPOWO Pa3BHTble KONAareHOBbIe HW 931ac- 
WueCKHe BOJIOKHAa. YBeJIMYHBAIOTCA HU KOJIHYCCTBO MpocsoeK HM UX TOJIMMHA. 
Ppe3yJIbTaTe KAKO MbIIMeUHOe BOJIOKHO OKa3bIBae€TCH OKPY2KeHHBIM COeH- 
HTeJIbHOM TKAHbIO. OTH MPH3HAKH XapaKTepH3yIOT COCAHHUTEIbHOTKaHHbIC 
pocioHkKu pa3BMBalollerocaA cepAla Ha pa3HbIX 9Tamax. 

Y OOJIbIIMHCTBa HH3IIMX MO3BOHOUHBIX B MHOKapfle OTCYTCTBYIOT KPOBe- 
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HOCHBI€ COCYJb HIM Xe OHH pacnolaraioTcA TOAbKO MOA sMKapLoM. Back} 
JApHsalluad MMOKapfa MpowcCXOAUT CHapyxXu, M3 CyOSTIMKAaPAMaJIbHBIX CJOE 
KOMHaKTHOFO .con. Jlyume Bcero OHa BbIpaxkenHa y NTH HU MJICKOMMTAIOUIM? 
Tlo mepe pasBuTHA cepa YeOBeKa MOXKHO HaOwOJaTb OOpasoBaHHe UH MPC 
HUKHOBeHHE BHYTPb ero cocyJOB CO CTOPOHbI 9NNKapsla. 

_ Tlo sceM yKa3aHHbIM IIpH3HaKaM MHOKAapf| Pa3/IMUHbIX MOSBOHOUHEIX, Haut 
Hast: OT KPyPIOPOTbIX H KOHUAA MJIEKOMMTAIOWIMMH, HMeeT OUCHb MHOFO OOLLer 
B CTpOCHHH C MHOKapAOM YeOBeKa Ha PaSHBIX CTaqMAX ero pasBUTHUA. Taku 
oOpasoM,, Mp ConocTaBJIeHHH CTPYKTYP, BbIABJIAIOULMXCA TPH pasBUTHM MHC 
Kapa y YelOBeKa, CO CTPYKTYPpaMH, XapaKTePHbIMM AIA CepAedHOH MbIIUL 
B PAAY MOSROHOUHDIX, BbIABJIAeTCA PA], MPH3HAKOB, MO KOTOPHIM, MO-BAAMMOMY 
MOXHO CYIMTb O pasBHTHH MHOKapAa B Mpolecce cusorenesa. Cpequ onucak 
HbIX IIPH3HAKOB MOXKHO BbIJeIHTb TKAHEBbIC MH OPaHHble, OTHOCALLMECA K B3aHM 
‘QTHOMIGHHIO: PaSHbIX TKaHeH. K mMepBbIM HafO OTHECTH PpacmosowKenve U KC 
JMYeCTBO; MHO*UGpuMeH, CTpoeHHe HM KOJIHYCCTBO YTOJIULCHHbIX Tesodparn 
CTPOeCHHe. HW BbIPaXKCHHOCTb CapKOJIEMMBI (MocuieqHee IIpH CpaBHeHHM C HAE 
IJMMH. MO3BOHOUHbIMM). Ko BTOpPbIM OTHOCATCA pacmouoxwKeHHe HM B3aHMC 
OTHOLICHHE MbBIINICUHbIX BOJIOKOH, CTpOeHHe MH PaCNOJIOXKeHHe COCAMHHTEbH 
TKAHHDIX HPOGJO€K, KOJIMYECTBO H PaCMOJIO*KCHHE KPOBCHOCHEIX COCYOB, CTpoeHH 
WM. BbIPaXKeHHOCTb: CaPKOJIEMMbI (MocmeqHee MPH CpaBHeHHH C_ BBICIIHM 
MO3BOHOUHBIMH)..TakuM O6pa30M, :bakTbl TOBOPAT O BO3MO2KHOCTH TKAHEBBI 
pekanuTyiAlnMi mpu pa3sBuTHH cepa. 

i, Pres: See OH Tloctynuao 

eye ‘ree aT 20 V 1959 


ee (0% 
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SU3HOOFH A 


JI. M1. JIATAL 


O TNIPOWCXO)KTEHHM MEJVJIEHHbIX KOJIEBAHUK NOTEHUMAJIA 
8B PHTME AbIXAHHA («AbIXATEJIBHbIX» BOJIH) B CIMHHOM 
MO3Ir'Y 


(I]pedcmaeaeno axademuxom H.C. Bepumatueuau 30 IIT 1959) 


vs 


AHaJIM3 NPOUCXOKJCHHA MEM VJICHHBIX «[bIXATCJIbHbIX» BOJIH B CIMHHOM MOSry 
DCHOBHaH XapaKTepHCTHKa (OHOBOM SJIeKTPHYeCKOH AKTHBHOCTH ero rpyj- 
oro OTfela) HaTaIKMBaeTCA Ha 3HaYHTeIbHbIC MeTOAMYECKHe TPyHOCTH, Tak 
aK aKT BHEIUHerO AbIXaHUA CKJaQbIBaeTCH H3 JBYX KOMMOHEHTOB, JByX Mpo- 
eCCOB, PaSBHBaIOULHXCA [lapaJJesIbHO HM MMeIOWIMX MpakTHYeCKH OJMHAKOBOe 
yeHHe BO BPeMCHH: HHHEPBalHOHHOrO Mpowecca AbixaHHA HM MeXaHHyeCKOrO 
pomecca, BbISBaHHOrO COKPaleHHAMH JbIXAaTeCJIbHbIX MbILUM. Karp U3 9THX 
‘OMMOHEHTOB MOXKET BJIEKTPOrpaPuyeckH PerHCTPHPOBAaThCA B BUE MeWICHHbIX 
comeOaHuii MOTeHUMaJa: MepBbI — BCyIeqCTBHe BOSHUKHOBCHUA MECTHBIX Mpo- 
eCCOB BOSOyKJICHHA B CIIMHAJIbHbIX HeHPOHAX B OTBeT Ha MPHXOs 3ana MM- 
YJIbCOB H3 JbIXaTCJIbHOrO WeHTPa; BTOPOH — BCJIeACTBHe MeXaHHYeCKHX: CMe- 
(CHHH OTBOJAMLMX SJIEKTPOOB, KOeOaHHH MexK2JIEKTPOAHOTO CONPOTHBJIeHHA. 
 TIpupezenupimn Bpuue OGCTOATEJIbCTBAMM B H3BECTHOM CTENMEHH MOXKHO OObAC- 
‘Tb OTCYTCTBHE EMHOPO MHEHHA O MPOMCXOKCHHH «bIXATCJIbHbIX» BOJIH B IeH- 
PpalbHOH HepBHOH cucTeme. [meioTca dakTbI, CBHJCTEJIbCTBYIOULHe B MOb3y 
MOMIEKTPHYeCKOH, HeEPBHOH, MpHpoObl STUX BOJIH. Crofa OTHOCATCA aHHble 
- M@JWICHHBIX KOJIeOaHHAX NOTeHWHala B OysbOapHOM JbIXaTebHOM LeHTpE 
,”), O M€JJICHHbIX «J bIXATCJIbHBIX» BOJIHAX B FOJIOBHOM Mosry (3~"),.O MeqJeH- 
bIX SJIEKTPOTOHHYeECKUX MOTeCHWMallaxX MepeAHHX KOPeIKOB HadparMasibHbIK 
| MexKpeOepHbIX H€PBOB, BO3HHKAIOIMMX B PHTME AbIXaHHA (8, °). TlocameqHue 
AHHBIC ABJIAIOTCA CAMHCTBCHHBIM YKa3aHHeM B JINTepatype O CylleCTBOBaHHH 

CIIMHHOM MOSry MeJWICHHbIX HeHPOHHIX, MpOWeccoB B |PHTMe [bIXaHHs. 
IMelorcs TaK2Ke JaHHbIe O BOSMOAHOCTH HEHEPBHOTO, alle MexaHWyecKonO, 
IPOMCXO*KLEHHA «J\bIXATCJIbHbIX» BOJIH B TOJIOBHOM MOSry- (7°). ° 

B cBaA3H CO BCeM H3JIO%KCHHbIM BbILe 9KCMePHMeCHTAJIbHBIN: aHalus B Hallux 
MbITaX ObIJI HalpaBJIeH Ha pa3BeeHHe, MYTeEM Pa3SHOHANPaBJICHHbIX: BMAHHE:, 
Ka3aHHbIX JIByYX KOMMOHEHTOB (OMOSJIEKTPpH4YeCKOrO MH MeXaHHYeCKOrO),, 
TaBJIAIOMIHX B COBOKYMHOCTH akT JbixaHua. [loKa3aTesem, -BepoaTHO, 6oulee 
BASAHHbIM C He€PBHbIM, OHMO9JIEKTPHYCCKHM KOMIOHEHTOM, -CUMTAIHCb:.Medy 
CHHbI€ KOJIeCOAaHHA MOTeHIHala, OTBOAHMbIe OT CNHHHOFO Mosra. IloxasaTelem 
€XaHHyeCKOrO KOMMOHeHTA AaKTa JIbIXaHHA B PAE OMbITOB CJYKHJIH MeJVJICH- 
ble KOsIeOaHHA MOTeHIMasla, OTBOAMMbIe OT OOKOBOH NOBepXHOCTH rpyAHOK 
HeTKH, B APyrHx (GoIbIIHHCTBe) — CnelWasIbHO perHcTpupyeMaA IHeBMG- 
pamma. OnbpiTbr Obi mocTaBieHbt Ha 30 kKpoumKax. i 

Meroquka 2KCrepHMeHTOB MOxpo6HO omucaHa Hamu pauHee (14). OrBeqeHue 
SHONOTCHUMAaJIOB OT CIHHHOFO MO3ra MpOH3BOLHJIOCb C MOMOLLbIO MPOJbuaTbIX 
JIEKTPOOB — Kak YHHMOJIAPHOe, C AKTHBHBIM 3JICKTPOJOM, .BBeJCHHBIM Ha 
jpopHe 10—11-ro rpyfHbIxX CerMeHTOB CMHHHOFO MOsra IyTeM nyKEHE T103BO- 
{OUHOrO KaHaJla, Tak H OMNOMApHOe — OT OOHAKeHHOFO MOSFa.. | 

I cepuaA ombITOB Opivia mpoBeyeHa Oe3 NMOWIHOrO BBIKJIOUCHHA mbixa- 

eIbHOH MOTOPUKH M MpedcTaBudia pA PakTOB B MOML3y HaJIMYNA ONOSMeKTPH- 
ICCKOTO KOMIMOHCHTA «JIbIXATEJIbHbIX» BOJIH B CIIMHHOM MOSTY. 

IIlpu nomoury xecTKOM PUKCalHH NO3BOHOUHHKAa KUBOTHOTO ylaslocb youre 
‘I 3HAYNTEIbHOM ero UMMOOHIH3ALLMN (OTCYTCTBHe BUAMMBIX T1a30M CMeLeHHi), 
IDPH 9TOM He OTMeYaJIOCh KaKOrO-J1HOO CHW2KCHHA AMIVIATYbI «1bIXaTCJIbHbIX” 
30JIH B CIIMHHOM Mosry. OOHaxkeHHe CNHHHOLO MO3ra, IPHBOAHAO K YBeHYeHHIO 
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AaMIVIATY [bl «[bIXATCIbHBIX» BOH. [loqo6ubIit scppeKT B OTHOWICHHH OMO9/eKTP 
YeCKHX MPOIMeCCOB JaBHO H3BeCTeH HM OObACHAeCTCA CHATHEM LIYHTHPyioule 
HeHCTBUA OKPy2xKaloulHxX TKaHeli. 

OJHOBPeMeHHO MOXKHO ObIJIO OTMETHT (OOuIee YeETKO, YEM IPH NYHKIUMOHHI 
OTBEJCHHH) THIMYHYIO CTPYKTYPY “AbIXAaTCJIbHOM» BOJIHEI C PasPpANOM OBICTPE 
KONeOaHHH MOTeHIWala Ha BOCXOJAIeEM KOJIeHe HJIH Ha BepIIHHe Me]VICHH! 
BOJIHbI, HAYMHAIOULMMCA MOCe Havadla BOJIHbI HW OTPakKaloulMM UMMyJIbCallt 
AbIXaTe@JIbHbIX MOTOHEHPOHOB (pHc. 2a). Takoe BPe€MeHHOe COOTHOLICHHE ME 
JIGHHOH BOJIHBI C paspAROM ObICTPHIX KONeOaHHH CBHJETeEIbCTBYeT B MOJIb 
OuOdeCKTPHYeCKOFO MPOHCXOXKNeHHA (beHOMeHa. 

Ecau mp oTBeseHHH OHOMOTeHIHaIOB OT OOHAKeHHOFO CMHHHOFO MO3 
Y XKMBOTHOTO C HMMOOHJIM3HPOBaHHbIM TO3BOHOUHHKOM H3MeCHATb BeJIHYH) 
M@XKIIEKTPOHOFO paCCTOAHHA (H3MepHeMOrO HeCKOJIbKHMH MUJIJIMMeTpaMt 
TO aMIVIMTya PeruCTPHPyeMbIX «[bIXATEJIbHEIX» BOJIH MCHACTCA B MpPAMOM 3 
BUCHMOCTH OT 3TOH BeIHUHHbI. B TpaBMHPOBaHHOM y4aCTKe CNHHHOFO MO3 
MOM06HAA 3aBHCHMOCTb He BbIABJIAIaCb. TpaKkTOBKa 9TOFO ABJICHHA C MO3HI) 
TIPH3HaHHA JIMUIb MeXaHH¥eCKOH MPHpObl «AbIXATCJIbHbIX» BOJIH 3aTPYH 
TeJIbHa, TOrMa KaK MPH3HaHve HaJIMUHA OHOSICEKTPHYeCKOTO KOMIMOHHTA BB 
AUT B OOMAaCTb OOBIUHDIX WIA IICKTPOPU3HONOrHH MpecTaBJeHHH. 

Baxkuple JaHHble B MOJb3y CMpaBeJIMBOCTH TaKOH Oe€HKH Me]VJICHHE 
(JIbIXATEJIbHbIX»” BOJIH B TPpyHOM OTJee CNHHHOrO MO3ra ObIJIH MOJIYYeHBI 
OMmbITax C MOCTeMmeHHO HapacTaollelt Kypapv3al\veH %KUBOTHOrO *. B STHX OMI 
TaX MOXKHO OpwIO OKUAATb HACTYMJICHHA MOMeHTA, KOra Me€XaHHyeCKHH UH OU 
Q/IEKTPHUeCKHH KOMMOHEHTH OyAyT CyUleCTBeHHO PaCXOJHTbCA, TaK KaK MeX 
HHKa JbIXaHHa OyyeT peAyUMpoBaTbes, TOra Kak J€ATCJbHOCTb HEPBHO) 
alimapatTa JbixaHua OyeT axe ycuinBatTeca. JleHcTBUTeJIbHO, B yKa3aHHb 
OMmbITax Yaslocb HaOJuOaTb peskoe YMeHbIIeHHe aMMIMTYAbI [bIXaTeJIbHb 
ABYW2KeHHH TpyAHOH KJIETKH; CaMH JBYXKCHHA PaCCTPpaHnBaJIHCb, B TO BPeMA Ké 
aMIVJIMTYa MeJVICHHBIX «bIXATCJIbHbIX»” BOJIH B CIIHHHOM MOSry JlaxKe HeCKOJ. 
KO BospactaJia. [Ip 9TOM B OTBeEJCHHH OT MBILLI OOKOBOH NOBepXHOCTH rpyHC 
KJI€ETKH MOABIAJHCb CTPyNMHpOBaHHble Pa3pAbI OBICTPbIX BOJIH, HE COOTHOC: 
WLHeCA CKOJIbKO-HHOYb MOCTOAHHO C (aso MeJVICHHbIX BOJIH ABHO MeXaHHu 
CKOrO MPONCXOKJeHHA, YJIaBJIMBACMBIX B 3TOM OTBEJCHHH, HO TOUHO COOTBE 
CTBy1ollHe (pase NOAbeMa H BEPLIMHbI MeCWICHHOH «AbIXaTeJIbHOM» BOJIHbI, pePl 
CTpHpyemMoH B 9/IeKTpocnHHHOrpamMme (puc. 1). 

Takum oOpa3som, pe3ybTaTbH I cepHu OnbITOB MpecTaBHJIH B MOL LepxKK 
MHeCHHA O HaJIMYHH OHOSIeCKTPHYeCKOFO KOMMOHEHTA <«/bIXATCJIbHbIX» BOW 
PA MOKa3saTeJIbCTB, B TOM UNCIe — HW BeCbMa BeCKHe. OAHAaKO, CTPOro roBop: 
TIOJIYYCHHbIC WOKA3AaTeCJIbCTBA HOCHJIM XapaKTep CKOPee KOCBEHHBIX AaPlyMeHTC¢ 
B MOJIb3y STOH TOUKH 3peHuA. Tlostomy pemlaroujee 3HaYeHHe UMesla cepr 
ONbITOB, P€3yJIbTaT KOTOPbIX MOMKHO ObIJIO PpaClleHHBaTb KaK MPAMOe OKas. 
TCJIbCTBO HaJIMYHA MCAVICHHbIX OHOSICKTPHYeECKHX «[bIXATCJIBHbIX» BOJIH B CMMI 
HOM MO3ry, HOO B STHX OMbITaX MeXaHHKa JIbIXaHHA MOJHOCTbIO yCTpaHsasac 

OxcnepumMenTp sto, I], cep uw mpousBoqMuCh ceLyIouluM O6pa3or 
DKMBOTHOMY BBOMIaCb No3a KypapenosoOHoro npenapata (qunNaunH), 3aB 
HOMO AOCTaTOYHaA IA PasBUTHA MOHOFO NapasHya BCeH MPOH3BObHOH MY 
KyJlaTyPbl, B TOM Y4MCe MH AbIXaTeIbHOH. Korga BbIABIAIMCb paccTpolcri 
AbIXaTeCJIbBHOH MOTOPHKH, XKHBOTHOe MePpeBOHIOCb Ha WCKYCCTBeHHOe JIbIxX 
Hue, KOTOPOe NOMePKUBaOCh AO HaCTYNJIeHHA MOMHOTO addeKkTa KypapHs 
HH. OTCyTCTBHe MexaHHKH AbIXaHHA MO MpeKpalleHuH MCKYCCTBeHHOTO I 
XaHHA MNMOATBepKNaOch NMapaJIebHO perucTpHpyeMOH MHeEBMOrpaMMO 
HepBubiit annapar 2bixaHua B3TUX YCOBUAX HEKOTOPOe BpeMal eule PYHKLHOH: 
poBaJi (40 HCTOMLeHHA ero BCIeqCTBHe aHOoKcuH). Jlo MepeBoya Ha HCKYCCTBeHH 
AbIXaHHe BJIHAHME KypapvsallMH MPOABAANOCb B YMCHbINeCHHH aMMIUTy] 
AbIXaTCJIbHbIX JIBHXKCHHH (Ha MHEBMOrpaMMe) HM HEKOTOPOM YBeJIHYCHHH ami 


“f Tpumensucs KypapenogoOubit mpenapat «K» (KonembbuH) B Ro3ax 1—2 ma 5% p: 
TBOpa (cpeqHHii Bec KpomuKa oKonOo 2 Kr) BHYTPHMBIMeTHO. 
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YAbI “[bIXaTCJIbHBIX» BOJIH B 3JIEKTPOCMMHHOrpamme, T. e. adcbeKT Obi CXOJeH 
pesyJIbTaTaMH ONbITOB C KypapH3allHeH, ONMCaHHbIMH BEuUe. Tloce BEIKJIIO- 
CHUA MCKYCCTBeEHHOrO AbIXaHHA B CNMHHOM MO3ry MOABJAHCb MeJVICHHBbIe 
MTMHYeCKHe KOeOaHHA MOTeHWMaa (puc. 2a, 6), CHHXPOHHbIe B COCeqHUX 
/4acTKaxX MO3ra, KOTOPbIe ClepBa HapacTaM nO amnuuTye (MHOra OMHOBpe- 
CHHO YMeHbIUIaACb NO JWIMTEIbHOCTH), a 3aTeM YObIBaIH JO MOMHOTO HC4e3sHO- 


pe anette yet i tT ne 


a a Ds em | 
-_ 1cek. 


ES Nell OTP ARM Segoe 
A hee el a anne 


Puc. 1. Bauanve MocteneHHo HapactaiollelH KypapH3alwH Ha MevIeHHbIe «ZBHI- 

XaAT@JIb HbIe KoleO anus NOTeHUMada B CNMHHOM MO3ry H Ha CXOJHbIM CbeHoMen, 

3aBeJOMO OTParkalOulMli MeXaHH42cKHe Mpouecch! AbIXaHHA. A — No Kypapusauuu, 

6— Bo BpeMaA kKypapusaunH. Ha kaxkoM Kape mopsloK OCI JWIOrpaMM 

(cBepXy BHH3): IlyHKIMOHHOe OTBEeHHe NOTeHWMaIOB CIMHHOTO Mo3ra oT I1-ro 

rpyMHoro CerMeHTa, OTBeeHHe NOTeHUMaOB OOKOBOH MoBepXHOcTH rpyAHOli 
KeTKH 


BeHHaA. B HeKOTOPbIX ONbITaX HaOJOAaOCh NOBTOPHOe NOABJeHHe Ppynn TaKAXx 
KoeOaHHH MOTeHWMala, YTO BeCbMa HalNOMHHaJIO ABJIeEHHe MepHo_uyecKkoro 
Apixanua Tuna Ueliu-Croxca (puc. 2 @). Ecm Bo306HOBJeHHe HCKyCCTBeHHOrO 
AbIXAHHA MPOMSBOAMOCb WO HACTYMVJICHHA UCTOWLEHHA AbIXaTeJIbHOTO LWeHTpa, 
TO mocsleqyioulad OCTaHOBKa JbIXaHHA MPMBOMJIa K MOBTOPeHHIO OMMCaHHbIX 
BbILe ABJICHHH. ITO HaGOJalocb KaK MPH OTBeJeCHHH OT OOHAaXKeHHOFO CNHH- 
Bro Mo3sra, TaK HM TipH NMYHKUHOHHOM OTBeJeHHH. 

PesyJIbTaTbI ONbITOB 9TOM CepHM JaloT OCHOBaHHe CYHTAaTb, YTO HaOsIOLaB- 
wiHeca MocjIe OCTaHOBKH UCKYCCTBeCHHOFO JbIXAaHHA MEJVICHHbIC KOJeOaHHA 
MOTeHIHala B CMHHHOM MOS3ry OTPaxKaloT JeATeJIbHOCTh HePBHOrO almapata 
WbixXaHuda, HOO WHHAMHKa 9THX KONeOaHHit NOTeHIMasla COOTBETCTBOBaJIa TOMY, 
YTO MOXKHO ObIJIO OXKUJAaTb OT NOBECHHA bIXaTeJIbHOFO LeHTPa B YCJIOBHAX BHe- 
3anHOH eaddepenHTaluu bIXaTe/IbHOrO almapata, C pasBUTHeM HapacTaroulelt 
aHOKCHH. Takum OOpa30M, NOJIYYeHHbIe (akTbI ZaJIW MPAMOe JOKa3aTeIbCTBO 
CYU[CCTBOBaHHA MeCJWICHHbIX <“bIXATCJIbHbIX» KOeOaHHH MOTeHIMasla, Heno- 
CPeJCTBEHHO OTPaxKalOlWNX JCATCJIbHOCTb HEPBHOFO allMapatTa AbIxXaHHs. 

Moro ObITb, OJHAKO, BbI,BHHYTO BO3PaxKeHHe, YTO STOT BbIBO CIPpaBeLVJINB 
TOJIbKO JIA TeX OCOObIX YCJIOBHH, B KOTOPbIX MPOBOAHJICA SKCNeCPHMeHT, H He 
MOxKeT ObITb PacmpocTpaHeH Ha MPOMCXO*RAeHHe «AbIXaTEJIbHbIX» BOJIH, peru- 
CTPHPOBaBIIMXCH BHe 9THX ycmoBHH. II]poTHB Takoro JONMYyUeHHA CBUeTeJIb- 
CTBYIOT Pe3yJIbTaTbI OMbITOB | cepHu, re OCOOCHHO AOKA3AaTEJIbHbIMH ABJIAIOTCA 
JaHHbIe O COOTHOMIEHHH Pa3pANOB HMMY/IbCOB B JbIXaTCJIDHbIX MbILMax Cc Pa3soH 
«JIbIXATCJIbHOH» BOJIHbI B CMHHHOM MO3ry MpH HapactariouleH kypapu3allun. 
Kpome Toro, aHHble, NOJIyYeHHbIe MPH H3yYeHHH AHHAMUKH «JbIXaTeJIbHbIX» 
BOJIH B CIIMHHOM MOS3rY B CBA3H C H3MCHCHHAMM (PYHKIMOHAIbHOrO COCTOAHHA 
MOcIeqHerO, MOMHMO CaMOCTOATEJIbHOrO HHTepeca, HMEIOT 3HaYeHHE elle OLHOTO 
BaKHOrO JOKa3aTeIbCTBa OHOSIEKTPHYeCKOH MPHPObl STHX BOVIH. 

Tak, B (pa3e HapactTalolleH KypapHsalluu, HO eme AO mepeBoga XMBOTHOrO 
Ha MCKYCCTBEHHOe AbIXaHHe, B yyacTKe TpyAHOroO OTJeMa CMMHHOFO Mosra, 
TPaBMHPOBaHHOM IPH ero OOHAKeHHH (MPH MYHKUMOHHOM OTBeeCHHU 3TO ABUJIe- 
Hue He HaGuJORasocb), OTMeYalacCb TPpaHCPOPMAaLMA AbIXaTeJbHOrO PHTMa B 
Oolee MeJWICHHbIM, HO KPaTHbIH [bIXaTeCJIbHOMY, UTO COOTBETCTBOBAaJIO 3aKOHO- 
MePHOCTAM TeYeHHA MapaOuoTHYecKOrO Mpouecca, PaCKPbITbIM B wkOe BBe- 
qeHckoro— YxTomckoro. CxoJHble ABJICHHA PYHKWUMOHAIbHOrO OOocoOOIeHHA Ma- 
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TOJIOPHYUeCKHM H3MCHCHHBIX TPyNM CMMHAJbHBIX [bIXATCIbHbIX HeEHPOHOB OME 
ChIBaNHCb HeOZHOKpaTHoO (17714). 

B xauecTBe Apyroro MpOABJIeHHA 3aBHCHMOCTH JMHAMUKM <«J[bIXaTCJIbHBIX 
BONH OT (PYHKIMOHaIbHOrO COCTOAHUA HeHPOHHbIX CHCTeEM CNMHHOTO MOSr 
culeyeT yKa3aTb Ha MOABJICHHe MCWJICHHBIX «[bIXaTCJIbHbIX» KOJICOAHHH MOTH 
Hasla B HOACHHUHO-KPeCTIOBOM OTJee CMHHHOFO MO3Ta B YCJIOBHAX Hery6c 


prea a 
ee —_ LEEK. ae 4, 
WW rs, yn Media! aA 


Puce. 2. Menmenuble «ibIXaTeJIbHble» BOJIHbI B PpyHOM OTJee CNMHHOFO MoOsra IIpH Mos- 
HOM BbIKJIIOUCHHA J[bIXaTeJIbHOM MOTOPHKH kypapHsallueH. a — HCXOHBIM con, 6 — 
locale OCTAHOBKM HCKYCCTBeHHOFO JbIXaHHA Ha (pOHE MoOMHOM KypapHsalluu, 6 — Toce 
MOBTOP HOM OCTaHOBKM ACKYCCTBEHHOFO AbIXaHHA Ha (oHe MoHOK Kypapusauuu. [lo- 
PALOK OCHMIOrpaMM Ha KaxKJIoM Kaflpe (cBepXy BHH3): OTMeTKa BPeMeHH, OTBELeCHHe 
MoTeHiMasoB of 9—10-ro rpyQHbIX CerMeHTOB (CNMHHOH Mo3r OOHaxKeH), MWHEB- 
MorpaMMa, oTBeyxeHue ToTeHuanoB or 14—12 rpyqHEIX cerMeHTOB 


KOrO HapkO3a WIM JIerKOH Kypapu3allMH XHBOTHOTO, YTO MOXKeT ObITb pacie- 
HeHO Kak CBOeOOpa3sHoe JJeKTporpadHyeckoe BbIPaKeHHe’ HSBECTHOTO PeHo- 
MeHa OpOeau—KyuctmaH. 

Bce SKCNepHMeHTaJIbHbIe JaHHbIe, MOJYYCHHBIE B CBA3H C aHaJIH3OM MeJI- 
JICHHBIX “JbIXATCJIBHbIX» BOJIH B TpyRHOM OTJeJIe CNHHHOFO MO3ra, JalOT OCHO- 
BaHHe OTBePrHyTb OObACHCHHe UX (PH3HKO-XHMHYeCCKHMH CJBHTaMH B 30HE 
PacnOJOKeHHA OTBOAAMIMX BJIEKTPOJOB, TaK %Ke KaK HW [bIXaTeJIbHbIMH KOJIE- 
OaHHAMH apTepHasIbHOro TOHYyca (BOIHamu Tpay6e—Tepunra). Hu ogHo uz: 
S9TUX TOJIKOBaHHH He MOKET OObACHHTb BCeH COBOKYNHOCTH HaOw0aBUIUXcs: 
HaMH (aKTOB, KOTOPbIe, HaNpOTHB, XOPOWlO OObACHAIOTCA MPH NpH3HaHHH 
HaJIMYHA COOTBETCTBYIOMerO OnOSeKTPHYeCKOrO Tporecca. 

Ha ocHoBaHHH MpMBeeHHbIX JaHHbIX MOXKHO, MOSTOMY, CUHTaTb JOKa3aH- 
HbIM HaJIMuHe OMOIICEKTPHYeCKOFO KOMMOHEHTA MeVJICHHBIX «bIXATCJIbHbIX*- 
BOJIH B CNMHHOM MOSry, OTpaxKalollero, OYCBHAHO, pa3BHTHe CHHXPOHH3Hpo- 
BaHHbIX ME€CTHBIX MPOWeCCOB B HeHPOHAX AbIXaTEJIbHOTO alimapaTa, BO3HHKatO- 
IHX B OTBeET Ha MOCTYMJICHHe CHHXPOHH3HPOBaHHOrO 3aJIMa UMMYJIbCOB Hz: 
[bIXATCJIbHOTO IeHTpa. 


ee 


I'pymma uena-Koppecnonyenta AH CCCP Tlocrynuao 
H, UH. Tpamenxosa mpu Orgenennn 6uonormueckux HayK 29 III 1959 
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Hoxraayn Akagemun nayr CCCP 
1959, Tom 128, Ne 4 


PHSHOJIOTHA 


A. B. MOPOCOBA 


BJIMAHWE THMOTEPMHK HA PACNPEEJIEHWE KAJIUA 
B OPrAHH3ME 


(IIpedcmaéaero akademukom A. B. Taanadunem 20 V 1959 ) 


Tunotepmus, Kak ocoOce cocTOsHHe OpraHH3Ma, CBA3aHa C M3MeHeHveM 
YHKIMM pasMunbIx cuctem. H3BecTHo, uTo Np THNOTepMHH MeHAeTCA PYHK- 
MA SHJOKPHHHOM CHCTeMBI (B YaCTHOCTH, PYHKUMH HAaNNOYeYHUKOB, WMTOBMI- 
oO %ele3bl), H3MeHAeTCA CPYHKIUMA HEPBHOM cucTembI. Bce 9TO Buleyer 3a Cobol 
H3MeHeHHe B OOMeHHEIX mpoleccax. Hamu Opiio ycTaHOBeHO, 4TO pH MedH- 
€aMeCHTOSHOM CHE MHHepaJIbHbIM OOMeH OpraHH3Ma MCHAeTCHA B 3ABHCHMOCTH OT 
YHKIMOHAIbHOrO COCTOAHHA WeHTpabHOH HepBHOM cucTemb (1,*). Oro ja- 
3aJI0 BO3MOXKHOCTh MpenomaraTb, YO y XHBOTHBIX B COCTOAHMM THNOTepMuH 
AM€€T MECTO H3MCHCHHA MMHePaJIbHOTO OOMeHa. OcHOBaHHA JIA M3JI0OXKCHHOFO 
IpesnouoxenuA flair taxxe (°,*). 
 Hactostaa paOota uMeeT WesIbIO BbIACHHTb BJIMAHHE THNOTeEPMHU Ha CO- 
nepkanve M pacnpejenenue KaIMA B OpraHax HM TKAHAX HM BbINBATb BO3MO2K- 
Hy!0 3aBHCHMOCTb 9TOTO Mpollecca OT peryJIATOPHbIX Me€XA@HH3MOB WeOCTHOTO 
praHu3ma. 

Ilpu usyyeHun u3MeHeHHH MMHMPabHOrO OOMeHAa B COCTOAHHH FHNOTepMuU 


BI ONpeWeNAH Y KPOJHKOB KOJIMUECTBO KaJIMA B CbIBOPOTKE KPOBH, B MbILUe4U- 
OH TKaHM HW BTKAaHH CepfeuHOM MBIILLUBI, a TakKe UCCMeLOBaIN pacnpeseseHne 
alHA B Pa3IMUHbIX OpraHaxX Y KPOJIMKOB Me€TOJOM H30TONHbIX HHIMKATOPOB C 
PpuMeHeHveM panon30Tona Kamua (K*). Onpefenenue coepxaHHa Kava B 
bIBOPOTKE KPOBH, a TAK*KE B TKAHH CKeJIETHOH H CepeYHOH MBILLLMLbI NPOBOAMIOCh 
Ha dmameu-cbotometpe (5) c mpeBapHTeIbHbIM O3O0JIEHHEM TKAHH cepa u 
MbIIUMbI B KOHICHTPHPOBaHHOH a30THOH KucsoTe. B akcnepHMeHTe Oblwio TPH 
rpyMMbl XHBOTHEIX: I|-a rpynna — KpOJMKH, NoABeprumMecd YTuNOTepMHH UH 
Me€HCTBUIO HAPKOTHYeCKHX BelllecTB; 2-4 rpymma — KPOJIMKH B COCTOAHHM Hap- 
Ko3a, HO 6e3 OXxsaxKJeHua (9Ta rpymma KpOMMKOB Opamacb AIA TOTO, YTOOBI 
oTANpdpepeHUMpOBaTb BO3MOXKHOE BIMAHHE MPHMCHAeCMBIX HaPKOTHYUeCCKUX 
BeIECTB Ha COJep2KaHuve UW pacnpeseseHue KauA B OpraHu3Mme); 3-1 rpynna— 
KOHTPOJIbHbI€ + KHBOTHbIC, He MNOBepraBuinecd WeHCTBHIO HHKAKHX areH- 
TOB — HH XHMMYeCCKHX, HH XOJIOJOBBIX. 

Kpoauxu 1|-% rpynnbl, NoxBepraBliveca THNOTepMUH, MpeBapHTebHO M0- 
TyWalW KOMMJI€KC XHMMYECKHX, aHrIMOONOKUPY!OUlUX CpecTB (aTPpONHH, ype- 
raH, aMMHa3HH, Tappl adupa) (°). HapKoTu3upoBaHHble MKHMBOTHbIC yKJafbI- 
BaJIMCb B MCJIKO KOJIOTbIM Je MIM OOKIabIBaIHCb CHeTOM. 

Sa 1,5 vaca mpeObiBaHHA B JeMAHOM BaHHe PeKTaNbHaA TemllepaTypa y 
IOMONBITHBIX KUBOTHBIX CHW2%KalaCb OT HOPMaIbHOH Jo 23—24°. KponuKu 
A3BJICKAJIMCb M30 JIbqa, WH yY OMHOM YacTH XKMBOTHBIX Ha (plamen-oTomerpe 
MpeMeANOCh COMep2%KaHHe KaJHs B CbIBOPOTKe KPOBH, cepfeuHOH MbILUIMLe 
A CKeJIETHOM MbILIMe, a y IPyrux — mepepacnpesemenue paqvOakTHBHO"O Kana. 

Jlna onpeyenenus Ha (blameH-oTomMeTpe roToBHHCcb ciefyroulMe oOpas- 
I*: 1. ChBpopotKka KpoByH (B pasBezeHuu 0,5—10 cm’). 2.Cep- 
LeuHyaa Mblmuma. W3 wmesoro 2XeNyMouKa BbIpesaicA KycoueK Cep- 


* TIpuHocuMm ucKpenmioio 6marogapHoctb B. C. CambmManopuy (Muctutyt Tepanun AMH 
(CCP) 3a okasaHHy!o NOMOUIb B NpoBeweHHM STOorO pasfena padorTHl. 
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yleuHOH MbILIMbI, H HaBecKka B 100 Mr O30/1A1aCcb B 0,3 cm? KOHILEHTPpHPOBaHHO}y 
a30THOM KUCJIOTHI, 3aTeCM MpOOy KOJIMYeCTBEHHO MepeHOCHJIH B MePHYIO KOJI 
u JoBoluau BOLO Jo MeTku. Onpeseenve Besocb B 6—8 CM 


6y Ha 25 cM? 


vcculeqyeMOro PaCTBOPpa. 
MOBbIe€ HaBeCki 6epeHHou MbIILMbI O30JIAJIMCh H Pa3BOJHJIMCb TaK XE, Kak 


a 
ZA, Baz Cs 


Puce. 1. Bausaune runo- 
TepMHM H Hapko3a Ha 
cojlep»kanHHe Kalua, 
Jjannple mpeacTaBnenbl 
B IpOleHTax No OTHOLWEe- 
HHIO K KOHTPOJIHO, NpH- 
HaATOMy 3a 100;B cbIBO- 
potKe (a) u cepzeunoli 
MbIuie (6). /— runo- 
TepMHA, 2— Hapkos, 
3 — KOHTPpOIb (Kaka 
undpa sABIAeTCA cpeq- 
HeH H3 8—9 onpeyese- 


3. CkenetTHasnx Mba. 100-mMuanurpa 
B calyyae cepweuHoH muruy. Puc. | moKa3spipaeT, 474 
y KPOJINKOB, HaXOJAMIMXcA B COCTOAHMM THleTepMHHy 
a TaK2Ke y KPOJIMKOB, HAXOJALIMXCA B COCTOAHHM Haps 
KO3a, Pe3KO CHMKaeTCA COfepxaHNe KaJIMA B CbIBOPOTs 
Ke KPOBH. 
Vis pesysbTaToB 3TOH AHarpaMMbl Tak%Ke BHAHO, UTH 


KOJMYUeECTBO KaJIVA B TKAHU cepleuHon MBILUUbI ~BOspal 


HHH HapKo3a MO CpaBHeHHIoO C COfepxKaHveM Kalua } 
cepleuyHOol TKaHH KOHTPOJIbHbIX 2KMBOTHBIX. d 

Jaa Toro uTo6bl BbIACHHTb, KaK ObICTpO mocwe Hauany 
OXaKJeCHHA H BBEJeCHHA HAaPKOTHKOB HacTynaeT U3MeHe! 
HHe COepKaHNA KAMA B CbIBOpOTKe KPoBH, y 8 KPOJIME 
KOB Ha IIpoTaxKeHuu 2-yacoBoh THMOTepMHH HU WeHCTBAS 
HaPKOTHKOB C HHTepsasamy B 15, 40, 80, 90 un 120 Mun 
ompelesau CoflepKaHne KasIWA B CbIBOPOTKe KPOBH. | 

V3 puc. 2 BYAHO, YTO 3HAUHTEIbHOe CHYDKEHHE KOH3 
WeHTpalun KaJiHA B CbIBOPOTKe KPOBH Yy %KMBOTHBIX }) 
COCTOAHHH FHNOTeEPMHM MW B COCTOAHHM Hapko3a HaCTY 
maer yxke K 15 MHH. nocue Hayaia BO3eHCTBAA M Mpol 
ouoKaeT CHW%KATbCA HA MPOTAKeHHH 2 UaCOB. 

Jas BbiicHeHua Bompoca 06 ocoOeHHOCTAX mMepe; 
pacnpefeneHuA KaJIMA MeKAy CbIBOPOTKOH HU APyruME 
OpraHaMu BO BpeMA THMOTePMHA Obl TaK%Ke HCMOJIb30; 
BaH MeTO M30TOMHbIX HHIMKaTOPOB C MpHMeHeHHeN 
paluou3zoTona Kamua (K 42). Kponukam B COCTOAHME 
TMNOTepMHH, a TaK»XKe KPOJIMKaM, MOJIY4aBLUIMM TOJIbKC 


OSG seal lta ions HapkKoTHuecKHe BelllecTBa (6e3 OXIa%KeHHA), HW KOH- 
: ie TPOJIbHbIM 2%KHBOTHbIM BHYTPVHBeCHHO BBOAHJICA H30TOHH- 
YeCKHH PaCTBOP XJOPHCTOrO KaJIHA, CORepxallero paqvousoTron Kamua K* us 
pacueta pajMoaktTuBHoctn 1000 umn/MuH-r. 

Yepes 1,5—2 uacanocne BBewenua K 4? KOHTPOJIbHBIe H MOAOMBITHBIE KPOJIE- 
KH 3a0uBasINCh [eKanTallvel, 43 HUX ObICTPO H3BJIeKaNUCb Pa3zJIM4YHble OPraubl. 
KOTOPbI€ Pa3MeJIbYaIMCb NO TOMOreHHOW Kallulbl. PalwoakTMBHOCTb ompere: 
Jialacb B 200 Mr CbIPOli KalIMIbI OpraHa cuer- % 
4HKOM AA Y-u3syueHua (AMM-4). 5 100 

Kak BHHO 43 puc.3, BO Bpemsa runotep- 

MHH HMeJIO MeCTO yCHJICHHOe UPOHHKHOBeHve &% 
KaJIHA W3 KPOBOTOKA B pA BHYTPCHHUX Opra- 

HOB: MeveHb, HagnoueunuKu, cenesenky, nou- 7% 
KM H OCOOCHHO B TKaHb CepeuHOH MBILLULBT. 
Tak %Ke yCHJMBaOCb MPOHUKHOBeHHE paluo- 
AKTHBHOTO KaJIHA B Te Ke TKAHH Y HapKo- SW 
TH3HPOBaHHbIX KPOJIMKOB 6€3 OXJax%KeHHA, 
HO 9TO ycuuIeHHe ObluIO MeHCe 3Ha4HTesIb- 
HbIM, YM MPH THnoTepMuH. 

IIpu uccieqopanuu cnMHHoro MO3ra Kpo- 
JIMKOB B COCTOAHHM TFHNOTeEPMHA HM B COCTO- 
AHHH HapKo3a HaOmOanNch HeOAHO3HAaYHBIe 
Pesy/bTaTbI: MPH THNOTEPMAH MPOHHKHOBeHHe KaJIMA U3 KPOBOTOKa B CHMHHOF 
MOSI 3aMeJJIAIOCb, a MPH HapKO3e STOT Npollecc HeCKOMbKO ycHuIMBaeTCA 
B ckesleTHOl ble KPOJIMKOB B COCTOAHMHM TunoTepMHM MB CKeNeTHO! 
MBILUIMe HAaPKOTH3HPOBaHHbIX KPOJIMKOB HMeJIO MeCTO 3aMeIeHHe MPOHHKHOBe 
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Hopma 


8 30 120 mun, 


Puc. 2. Vi3menennwe coyepxKanua Ka 

JIMA R CbIBOPOTKe KPOBH Y KPOJIHKOE 

B 3aBHCHMOCTH OT MpOOJMKHTeIbHO: 

cTH runmotepmun. / — runotepmMua 
2— HapKo3 


HapKO34 MOXHO OTMeTHTb O/HO3HAU- 
|HbIe W3MCHECHHA: YCHICHHOe MpOHH- 
KHOBeHHe K*? “43 KPOBOTOKa B TKaHb 
cepfeyHOH MBILIMbI B COCTOAHHH Tumo- 
iTePMMH UM B COCTOAHHH HapKO3a compo- 
BOK [MaIOCb HEMOCPeACTBEHHbIM YBeIHye- 
HHe€M KOJIMYeCTBA KaJIHA B CepedHoH 
Mblluie. B cocroxHHu runoTepMHH HU B 
| COCTOAHHU HAP KO3Aa YCUJINBaJIOCb NpOHH- 
/KHOBeHve K 4? 43 KPOBOTOKa B Me4eHb, 
|HawnoOveyHHKH, NOYKH HW Ccee3seHKy, 
OJHAaKO 9TO yCNIeHHe OblvIO MeHee 3HauH- 
TeJIbBHBIM, HEM MPOHHKHOBeHHe pano- 
H30TONa KaJIMA B TKAaHb cepseqHou 
|/MBILUbI B STHX XK COCTOAHHAX. 

B ckKeyleTHYIO MbILIMY KPOJIMKOB BO 
Pog rHnOTepMHH H BO BpeMA HapKo- 
3a mocTynajio MeHbUee KOJINUeCTBO 
K®, vem y KOHTPOJIbHBIX XKMBOTHBIX. 

Ha6Omoaemoe H3MeHeHHE B Mepepa- 
cnpeleieHuv Kalua mpu runotepmun, 
‘M0-BHJHMOMY, COMps>KeHO C H3MeCHEHH- 
eM PYHKUMOHATbHOFO COCTOAHUA pery- 
|AATOPHbIX M€XAHH3MOB, TaK Kak aHa- 
\HOrMuHbIe U3MeHeHHA HaOsIOLaNuch B 


| MOXKHO, OOYyCJIOBJIMBaeT 3aMeJVICHHE 
COCTOAHHH THIMOTeEPMHH. 


AkajleMHu MeAMUHHCKHX HaykK CCCP 


TAeeBrel nuisteteeSoek i cihtard (6. °Re Soe: 
“Nielson Acta Med. Scand., 148, 50, 40 (1954). 
4, 1951, p. 79. a oo Ow Oana 


Surg., 74, 1, 136 (1957). 


TY. Kenp-Ctrenauosa, J{ucceptalua, 


MA KaJIHA NO CpaBHeEHHIO C KOHTPOJIbHOM TpyNMoOH %XHBOTHBIX. Takum o6- 
pasoM, IPH CpaBHeHHH JaHHbIX MO ONpeeIeHHIO KOJIMYUeCTBeEHHOTO cojsep- 
MAHA KaJIMA B TKAHH CepAeYHOH MbBIMbl MW MO Nepepacmpeyesmenuio pa- 
MOW30TONA KaHA B CepJe4HOH MBIWIMe BO,BPeMA THNOTePMHH H BO BpemMA 
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Puc. 3. Ilepexoa kanHa 43 KpOBOTOKa B pa3- 
JIMUHbIe OPraHbl KPOJHKOB TIpH runoTepmMuu 
(/) uw HapKose (2) — conepxanne K*% B op- 
raHax: a — meueub, 6 —louKa, 6 — Hano- 
YCUHHK, 2— cepaue, O—MbILILUbI, e — CNHH- 
HOH Mo3r, 2 — celle3eHKa (B MpollenTax; 
KakKjad wHppa — cpeqHee u3 12 onpeje- 
wenuit). 


‘COCTOAHHM HapKo3a HM MIPH MeHKaMeHTOSHOM CxHe (?). [loBpmueHHoe cosepxKa- 
“HMe KaJIHA B CepAlle BO BPeMx CHNOTePMHH, COrlaCHO JIMTepaTYPHbIM JaHHbIM 
0 Aenouapusyroulem JleficTBHH MOHa Ka/IMA Ha CepfeyHYy!O MbIWLy (%,*), BOo3- 


PHTMHYeCKHX COKpalleHHH cepa B 


Muctutyt xupypruv um. A. B. Buurnesckoro Tlocrynuso 


14 V 1959 
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Jloxxzaygn Arkagemun nayr CCCP 
1959. Tom 128, Ne 1 


IMBPHOJIOLHA 


r. M. ATHATbEBA 


CEKPELMS ®EPMEHTA BbIJIYNJIEHHA B IKCHJIAHTATAX 
DKEJIESbI BbIJIYMJIEHHA 3APOJbILIEM OCETPOBbIX PbIB 


(I1pedcmaenexo axademuxom H. H. UI maaveaysenom 26 IIT 1959) 


@epMeHT BbIYMIeHHA Y 3apOfbluelH OceTPOBbIX PbIO BbIMeAeTCA MHOTO- 
KJleTOUHOH 2*Kenesoli, (1,4) SHTOLepMaibHOrO mpoucxoxenua (27°), MHHep- 
BUPyeMOli KOHUeBbIMM BeTOUKaMH HeOHBIX BeTBeH VII mappi HepBoB (°). Ce- 
Kpeuua (bepMeHTa HaXOJHTCA MO, KOHTPOJICM HEKOTOPHIX BHeLUHAX akTOPOB 
(Bu2KeHHe BOMbl, H3MeHEHHE CTeNeHH ee adPallHH, TOJIUKH, UCIIbITbIBAeMBIe 
3apOJ[bIINeM), BJIMAIOMMX TylaBHbIM OOpasoM Yepes yCHJIeHHe NOABYXKHOCTH 3a- 
podpuma (1,7). J,aa noHHMaHHA MeXaHH3Ma JeHCTBHA STHX PaKTOPOB HM POM 
HePBHOH CHCTeMBI B Mpollecce ceKpelluH cbepMeHTa BaXKHO BbIACHHTb, KaK Oy- 
Ty? MATH Mpolleccbl HaKONJIeHHA UM BbILeNeCHHA (epMeHTa BHe OplaHH3Ma, 
6e3 CBA3H 2Kee3bI C HEPBHOH CHCTeMOH MH Oe3 BAMAHHA YKa3aHHbIX BbILWe Pak- 
TOPOB. . 

Cato Webio ObIH MOCTABJICHbI ONbITH! C SKCMMAHTAalMeH WKeNe3 BbIJyMIe- 
HUA WIM UX 3a4aTKOB. OnpiTbl MpoBoAusuCcb Ha uKpe Oemyru (Huso huso (L.)), 
ocerpa (Acipenser giildenstadti colchicus v. Marti) u cesptoru (Acipenser 
stellatus Pall.), nomy4eHHo B MpOM3BOACTBEHHbIX YCJIOBHAX Ha PbIOOBOAHOM 
nyHkte AsjouppiOsogqa B xyT. PoroxkKuHo wu B PoroxkKHHCKOM pblOxose ¢ 
MOMOULbIO THNOMUSaPHBIX HHbeKUMH HM UHKYOMPOBaBLelicA B almapaTax CHC- 
Temp! [IOuleHKo. 

Tloq OMHOKYJIAPHOH synol Tia3HbIM HOXKMYKOM B CTePHJIbHOM pacTBOpe 
TouptTpperepa c QoOapneHvemM aHTucenTHkKa cysmbdotuasuna (0,02%) Bripesa- 
JIM 2%Keslesy BbIUYMICHHA WIM ee 3a4aTOK HM 3aTeM MePeHOCHJIM B CBEXKUH pac- 
TBop Tombrdperepa, OObMHO pasBeeHHBIi Ha 1/;. KoHTpombHble 3aposbIIM v3 
TeX %Ke NapTHH UKpbI (B OOoMOUKAaX HU BHIHYTHIe U3 OOOMOUeK) KHIM B BOse, TaK 
Kak IeJIble 3apofbilliH NIOXO NepeHocaT mpeObiBaHve B COJeHOM pacTBope. 
Ha akTHBHOCTbh (epMeHTa BbIIYNIeHHA cpeda, B KOTOPOl OH pacTBopeH (BO- 
a usm pactsop Toubrpperepa), He BIMAeT, YTO IIPOBEPeHO 9KCMePUMeHTAaJIbHO. 

B I cepuu onbirop yaa 3a4aTOK 2Kese3bI BbIyMIeHuA y 3apompiuer 
Ha cTatuax 25—28 no Jlermap u Tuu36ypr (?), T. e. No Hayana BEIpaOoTKH 
B HEM CeKpeTa, Cojlep2Kalllero (PePMEHT BbITYIJICHHA, HM Yepe3 HEKOTOPHIH CcpoK 
MpOBepAIM HaMune PepMenTa B akcnuaHTaTax. J\a sToro Opal sKcnMaHTa- 
THI (y Oeyru 20, a y ocerpa 25), pacrupanm ux B cTyNKe, JoOaBnau Bcerza 
OAMHAKOBbIi OObeM BONE (2,5 Ma) H ONpedemaIM tepMeHTaTHBHY!O AKTHBHOCTb 
NOJYYeHHOTO pacTBopa (MeToquKy cM. (4)), BbIPaxkaa ee B YCOBHBIX eMMHIAaX. 
Bpiio moctapsleno 8 onbiToB Ha uKpe Oemyru u ocerpa. 

Bo Il cepuu onpiros ylanamu *Kenesy BLIUIyNeHHA Ha CTaquax 30—33,Ha KO- 
TOPbIX B Hell yoke HakaMJIMBaeTcA (PepMeHT BbIYIJICHHA, HO BbIeweHHe ero He 
Hayalocb. Korgza KOHTPOJIbHbIe 3apOJbIllIM MpHONMxKaIMCh K CTAaLHM BbIKeBa, 
SKCMMAHTaTh! MOMeMaIH B YalIKy C 2,5 Ma pacrBopa Tonprdperepa (no 20 y 
Oeryru, 25 y ocerpa u 30 y ceptor) 4 cnycTs HeKoTOpoe Bpema, nMoce BbIJIYI- 
JICHHA KOHTPOJIDHBIX 3apOfpIMeH, NPOBepsAM HamMuHe cbepMeHTa B XKuAKOCTH, 
Te KHIM SKCMIAHTAHTbI, 4 B YaCTH OMbITOB, KPOMe TOFO, WH B CAMMX SKCMIAaH- 
tarax. Bpwio nocrapieno 8 ompiroB Ha uKpe Oenyru, ocerpa uw ceBprorn. 
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B o0eux cepHAX MpOBOAWAM COOTBeTCTBYIONINe OnpelenteHua cepMmenta- 
‘HBHOH AKTHBHOCTH B KOHTpoue. , 

TlapaiebHO C SKCNePpHMeHTaMH B OOJIbINMHCTBe OMbITOB SKCIJIaHTaTbI V 
OHTPOJIbHBIX 3apoAbueH GuKCHpOBaIH B HKuAKOcTH By3sHa Awa rucTosoru- 
(iecKOrO HCCJIeEJOBaHHA, KOTOPoe HUMeeT OCOOeEHHO BarKHOe 3HayeHHe Ja II ce- 
DMM OMbITOB, TaK KaK HeJOCTATOUHO OOHAPYXUTb (PEPMEHT BHLIYIVICHHA B KUI- 
KocTH, Pe %KHJIM SKCIAHTATbI, YTOOb! CUHTATb YCTAHOBJICHHBIM (PpakT BbIAeIeHUA 


Puc. 2. YuactTok Kenesbl BbIMYMIeCHHA 3apombiilla ocetpa: A—na cTraquu onepauu (craqua 31); 

5 —'B MoMenT OO6peqHHEHUA 3aposbilleli AA BbIJeneHHA cbepMeHTa B Boy (cTaquu 34, 344); 

B—xB MOMeHT HCHbITAHAA AKTHBHOCTH (epMeHTa. ¢.c—«romy6oit» ceKpeT; K.c—«Kpacubli) CeKperT- 

9 — XKEJITOK, $— BaKYOJIH, K.N.cC— KeTKH NOACTHMalolulero CO SMATeMHA, 9.K — SHTC 
WepMaJIbHbIe KJIeTKH 2%Xeesbl BbITyNIeHHA. YBe. 1000 X 


MMH cekpeTa: (epMeHT BbIIyNIeHHA MOF NMoMacTb B Cpey B_ pesysbTAaTe 
yacTuuHOrTO pacmaya *Kesle3HCTOH TKaHH 9KCMAHTaTOB, KOTOPHI He BCerya 
3aMeTeH IIPH HapyXXHOM OCMOTpe HX NOL synon. 

Il cepua. Ha craquax 25—28 3ayuaToK *Kewe3bl pacnomaraeTca Bre- 
peau Mo3ra uM OTJeseH OT He€FO MPOCTPpaHCTBOM, 3aNOJIHCHHbIM Me€3eCHXHMHBI- 
MH KsleTKamu (puc. | A). Tlostomy 3a4aToK MOXKHO yaIHTb He NOBpexaa 
mMosra. Kak mpaBHJIO, NOJHOCTbIO yasIuTb ero He yfaetca (puc. | 5), TaK 
Kak Ha 3TMX CTauAX elle He BeCb MaTepHas 3a4aTKa OOOCOOeH OT KHUIKH, 
M3 MepeqHeH uacTH KOTOpoH OH dopmupyerca. OOLIdYHO c 3a4aTKOM 2Kee3bI 
OTIeIAIH YacTb OOOHATeEIbHOH MmaKOAbl WH OKPyxKalollero ero mMOKpOBHOrO 
snuTemua. Buauame 9KCIIaHTaT ObIBaeT MJIOCKMM; 3aTeM KPa ero CTATHBAIOT- 
CH, PaHeBad NOBEPXHOCTh SIMHMTeIH3HPyeTCa, WH OH CTAHOBHTCA Oonee MIM 
MeHee OKPYTIVIbIM. 

CrrycTa# HekKoTOpoe BpeMHA NMocTe ONepalluH, KOFa KOHTPOJIbHbIe 3apoObIIMN 
Hocturamu 32—35 craquu, ompelesasIM aAKTHBHOCTb (epMeHTA B JKCMMAHTAaTaX 
M 2Kee3aX BbIWYMIC€HHA KOHTPOJIbHBIX 3apobueH. Oxa3aio0cb, 4YTO BO BCeX 
OMbITAX 9IKCMMAHTATHI OONaamH depMeHTaTHBHOH AKTHBHOCTHIO. AKTHBHOCTD 
epMeHTa B SKCMJIaHTaTaX Oplla HECKOJIbKO HWKe, YEM B XKesesaX KOHTPOJb- 
HbIX 3apospuulel (Ha 17—32%). Sto, no-BuUMOMY, CBA3AHO C MCHDbIIHM OObe- 
MOM %KeJIe3HCTOH TKAHH B 9KCMAHTAaTe, BCJIeACTBHe HeNOHOTO yflameHHua 3a- 
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yaTKa 2KeJIe3bI, a TAK2Ke C HEKOTOPbIM OTCTABAHHEM 9KCIIAaHTaTOB OT KOHTPOJIb- } 
HBIX 3apONplleli mo TeMMy PasBHTHA, TaK Kak Ha MpelapaTaxX BUAHO, TO Ham} 
KOMJICHHE CeKpeTa B 9KCMJaHTaTaX HeT MeJVIeHHeH, YeM B KOHTPosle. OHAaKO } 
THCTOMOPHYeECKHe KAaPTHHbI B OOULEM CXOAHbI C TeEMH, KakNe HaOwOMaloTca y | 
HOPM@JIbHBIX 3apofpulel. OTcTraBaHie, BepOATHO, CBA3AHO C TeM, YTO IleJbIe | 


HMeIOUMHCA B cpele. F 

Il cepua.B 6 uz 8 onpiros 3sTOH cepun, a Takxe B | onpiTe u3 I cepnH, | 
B KOTOPOM 9KCIVWaHTAaTbI KHIM YO BbIIYMJICHHA KOHTPOJIbHBIX 3apofpulen, UB} 
KOTOPOM OlpedemaM TakxKe AKTHBHOCTb pacTBopa, re OHH HaXOJMJMCb, | 
OblIO OTMeYeHO HaMuHe tbepMeHTa B OKPyxXKalowleH SKCMIAaHTaTHI cpefe. Han- [ 
6oulee OUeBHAHBIC JOKa3aTeJIbCTBa TOTO, YTO 3TOT CePMeHT MOABHMJICA B HeH } 
B Pe3yJIbTaTe CeKPeTOPHOM JeCATeJIbHOCTH SKCIJIAHTATOB, a HE BCJIeEACTBHE HX } 


Puc. 3. YuacToK SKCIWaHTHpOBaHHOH 2KesesbI BbWIyMiesud: A — B MOMeHT OObBeHHeEHHA; 
5—B MOMeHT HCIIbITaHHA AKTHBHOCTH (bepMeHTa; O.m — Oa3ambHad MeMOpaHa. OcTabubIe 
oOo3HaueHHA KaK Ha pyc. 2. Yen. 1000 X 


pacnaga, Jam onbir Ne 9 (Ha uKpe ocerpa), B KOTOPOM HCIIBITHIBaacb TObKO 
AKTHBHOCTb CpeJbl, 4 CaMH 9KCIVIaHTaTLI Obl 3acduKcupoBaHl. Ha npena- 
paTaX HMKaKHX MNPM3HaKOB pacnaya 2KcMaHTaTOB He OOHapyxkeHo, nOSTOMy 
MOXKHO ObITb BIOJIHeE YBEPeCHHbIM, YTO B aHHOM CJIyYae MpoMsoia cekpelua 
cbepMeHTa aKcraHTaTamMu. AKTHBHOCTb BBIJeIeHHOrO HMM GepMeHTamu Opiia 
Bp 4 pa3a HM2Ke AKTHBHOCTH (epMeHTA, BbIJeJICHHOTO KOHTPOJIbHBIMH 3apORbi- 
WaMu, BbIJIYNHBLIMMHCH M3 OOoTOUeK, HO TpeACTaBAIa NOBOMbHO 3HauHTeJb- 
Hy!0 BeIMUHHY (BbIWe | ycnOBHOH equHuUbI). B 9TOM onbITe MaTepHad buKcH- 
pOBaJIH MHOFOKPaTHO: B MOMEHT ONepallHH, Mepe NOMeLLeEHHeM B Yalky JA 
BbILeIeHHA CepMeHTa B OKPyKaldulylo cpely u Meped ucnbiranHeM aKTHBHO- 
ctu. Ilostomy Ha NpenapaTax MOXxHO NpocielquTb nocTeneHHoe HakomeHHe 
WM BbIfesIeHHe CeKpeTa B SKCIJIAHTHPOBAHHbIX %KeNe3aX WH Y KOHTPOJIbHBIX 3a- 
pojplilen. 

Y KOHTPOJIbHBIX 3apOAbIMleH Ha cTafuN onepaliun (cTaqua 31) B xaer- 
KaX 2KeJIe3bl BbLIYMICHHA BHAHbI KallviH CeKpeTa, OKPalliMBalollMeca MPH a3a- 
HOBOM MeTojle B cepo-royOoH ser (puc. 2 A). Uepes cyrku, nepey nome- 
IleHHeM B OAHY yaiKy (cTaqua 34, 34+), B anuKasIbHBIX KOHWaX KIeTOK *Ke- 
JI€3bI BHIIYMICHUA MMeIOTCH OOVIbINMe CKOMIeCHHA TpaHys ceKpeTa, KOTOppIe 
TeM 2%K€ MeTOJOM OKpallIMBaloTCH B OpaHXKeBO-KpacHbli UBeT (puc 25, 4A). 
Euje yepes 1,5 cyTok, Mocule BbIYNMJIeHHA 3apofbeH v3 OOoMOYeK, Ha mpe- 
mapaTax HeOOJIbUIMe CKOMNJI€HHA Ce€KpeTa MOXKHO OOHAPYyXKUTb JIHWb B OTIeb- 
HbIX KJleTKax (puc. 2B, 4B), oH nouTH Becb BbIenMIcA. 

B 9kcIvIaHTaTax, 3aHKCHPOBaHHbIX Tepes, OObeHHeEHHeEM B OLHOH uaLIKe 
OCTaJIbHBIX MpeHa3SHAYeHHbIX WIA OMbITA 9KCMAHTAaTOB, TaKKe MNOAB- 
JIAIOTCA CKOMJICHHA OPaH?KeBO-KPaCHbIX TpaHys cekpeta (puc. 3A, 45), vo 
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onepalHn, 5 — nocae omepalluv. o¢.6 — 3auaTOK MeJe3bI BLIIYIJICHHA, 0. — o6ona- 
TebHaA WIaKOa, n.mM — nepeqHHt MO8r, P.f1— PaHeBaA MOBePpXHOCTb Ha MeCTe yfla- 


Puc. 1, Sapogpmuu Genyru na 28 craquu. CarntrabHblli cpes yepes romosy: A — Jo 
JIGHHOrO 3auaTKa 2Kese3bl BbIyMIeHua, K — KuuIKa. Muxpodoto, ysen, 70 X 
: 


Puce. 4. )Kemesa BbWIyMJIeHHA KOHTPOJbHOFO 3apOfblllla H SKCMWIAH- 

tat: A, B — nomepeuHbili cpe3 Yepe3 FOOBY KOHTPOJIbHOFO 3aposbl- 

wa: A — B MOMeHT OO beqHHeEHHA; B— B MOMECHT HCIIbITaHHA aKTHB- 

yoctu. 5, [ — cpe3 uepe3 aKcnmantaT: 5 — B MOMeHT OObeMHE- 

Husa, [ — BMOMEHT HCIbITAHHA AKTHBHOCTH. m — MOST, 24 — rlasa, 

oC. — 2Kele3a BbIyMIeHHA. OcTasbuble OOO3HaueHHA, Kak Ha Ipe- 
AbIAyuHx pucyHkKax. Muxpodoto, ysem. 70 x 


JAH, tT. 128, Ne 1, Urnatpesa 
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HM MeHbIle NO pasMepaM, T. e. mpolecc HakOMJIeHHA CekpeTa B 9KCIaHTa- 
X MJ€T HECKOJIbKO MeqieHHeH. OHaKO K MOMEHTY HMCIbITaHHA AKTMBHOCTH, 
Pla Y KOHTPOJIbHbIX SapOfbIlleH (epMeHT NOYTH MOMHOCTHIO BbIeIMICA, 
eJl€3HCTbIe KJI€ETKH SKCMAHTaTa OyKBaJIbHO 3aO6MTHI CKOMJICHHAMM CeKpeTa 
uc. 35, 41°), 6onee MOLLHbIMH, 4eM 3TO OpIBaeT B HOpMe y 3aposbuel mpu MaK- 
MaJIbHOH AKTHBHOCTH (epMeHTa B 2Kee3e BbWIYMICHHA Tepe BbIKsIEBOM 
tp. c puc 25, 4A). [pyrumu copamu, Korya y KOHTPOJbHBIX 3aposEnUuen 
€ MIPOW30NNWIO BbIeeHHe CekKpeTa, HakONJIeHHe efO B 9KCMAaHTaTax Mpo- 
ps2kaeTca WM UeT MHTeHCHBHEe, Yem BbiyeneHue. I]pu stom mo dopme sazep 
eJIE3HCTHIX KJIETOK, Pa3BHTHIO Oa3aIbHOH MeMOpaHbl, KOJINYeCTBY BakyoueH 
| @opme kKsleTOK MOACTHMAIOMIero COA SMUTeENMA MOXHO BHeTb, YTO ZKCIMWIAaH- 
Tbl IIPOABHHYJIMCb B CBOeH AudPepenWupoBKe able, YEM 2%XKeesbl BbIYO- 
CHUA KOHTPOJIbHBIX 3apoybilleH Toro %e BO3pacta. Ha6mojlaemple Ha mpe- 
apaTaxX KapPTHHbI OObACHAIOT MPHBeeHHbIe BbIINe Pe3yJIbTaTbl WCUbITAHHH 
KTHBHOCTH (pepMeHTa B 93TOM OMBITE. 

PesyJIbTaTbl OCTAJIbHbIX OMBITOB, B KOTOPBIX Obl OOHapyxxeH cbepMeHT 
JIYNJIGHHA B Cpefle, MeHee JocToBepHbI. B 3 onbitax He OblO rucTOmOrHuye- 
KOTO KOHTPOJIA, MOTOMY 4TO HCMBITHIBAaCb AKTHBHOCTb HE TOJIbKO Cpefbl, HO 
| CAMHX SKCIWIAHTaTOB, a 3aMaCHbIX 9KCNAaHTaTOB JIA dbuKcalluh He Opwio. 
3 3 [pyrux onbirax rucTosormyeckoe UCCIeJOBaHHe 3allaCHbIX 9KCMIaHTa- 
OB WJIM YACTHYHO B3ATHIX H3 OMbITa MOKa3aIO Hayao pacmaya B OTCJIbHbIX 
KcnviaHTaTax. [Ipapgqa, yuacTku OeccTpyKTypHOH Maccbl, OKpalliuBarolllelica 
3aHOBbIM Me€TOJOM B CHHHH WBeT, OU€CHb HE3HAYHTEJIbHbI NO BeJIMUMHE, W BPA 
‘M pacnaOM MOXHO OObACHHTb JOCTaTOUHO BbICOKYIO AKTHBHOCTb (pepMeHTa 
 MCMBITYeMbIX 2%*HAKOCTAX. Ilo-BuqumMomy, H B 3THX OMbITaX MbI HMeeM JesO, 
OTA Obl OTYACTH, C HCTHHHOH ceKpellveli epMeHTa 9KCIMaHTHPOBaHHbIMU 
ejle3aMH. 

B 6 ompitaxX KpOMe HCMbITaHHA AKTHBHOCTH (epMeHTa B cpesle ompele AH 
KTHBHOCTb (bepMeHTa B 9kKCrIaHTaTax. IIpH 3STOM CyMMapHaA aKTHBHOCTb 
bIpaOoTaHHoro HMH (epMeHTa (BbIeIeHHOrO B Cpely HW OCTABLIerOcA B 9KCMIAaH- 
aTax) Oblula B HEKOTOPHIX CJIyYaAX TaKOM %e, KaK H B KOHTPose. ITO TOBOPUT 
) TOM, YTO MPM SKCMVIAHTANMM ees BEIMYMWIeHHA Npolecc HaKOMIeHUA (pep- 
€HTa MOXKeT HATH Tak %Ke NOHO, Kak UH y WesbIX 3apofpuueh. B 9TOM OTHOLWeHHH 
e3ymbTaTp Il cepuu nofTBepxatoT U AONOMHAIOT pesymbTaTHI I cepuu onbl- 
i: 

Takum oOpa30M, JaHHble HacTOAeH paOoTbl MOKa3pIBaloT CJleyroulee: 
B YCJIOBHAX H30JIAWHH M3 OPraHH3Ma MOKeT HavaTbCA HM HATH JOCTaTOUHO 
{HTCHCHBHO BbIPaOoTKa (epMeHTa B 2%eesaxX BbIyMIeHHA; 2) BSTHX YCJO- 
3MAX, O€3 CBAZ3H C HeEPBHOM CHCTEMOM, BO3MO2KHO YaCTHUHOe BblemeHHe ep- 
MCHTa SKCIMAHTHPOBAHHbIMH Kese3aMi B OKPYKalolllylo cpexy. Cresopateb- 
10, (aKTOPHI, MO, KOHTPOJIEM KOTOPHIX B HOPMe MPOHCXOANT BbIAemeHHe ep- 
M€HTA BbIYIVICHHA, HE BbISbIBAIOT STOT MPOMeCc, a AMIIb CTUMYJIMPYIOT eTO. 
Ax J\elicTBHe OCYLeCTBIAeTCA Ha (OHE AKTHBHOCTH CaMOH x*Xewle3sbl, KOCTHT- 
Ue COOTBETCTBYIOWero (USHOJIOTHYeCKOrO COCTOAHHA, HeEOOXONMOrO MIA Ha- 
lala cekpelHu. 


UncrutyT mMopdosoruu »xuBoTHEix um. A. H. Cepeprosa Iloctynuno 
AkajlemHH HaykK CCCP 24 III 1959 
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